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IL-8 RECEPTOR ANTAGONISTS 

5 

FIELD OF THE INVENTION 

This invcniion relaie.s lo a novel group of phenyl urea compounds, processes lor ihc 
preparation thereof, the use thereof in treating IL-K. GROa, GROp, GROyand NAP-2 
mediated diseases and pharmaceutical compositions for use in such therapy. 

10 

BACKGROUND OF THE INVENTION 

Many different names have been applied to lnterleukin-8 (IL-8). such as neuu-ophi) 
atu-aciani/activaiion protein- 1 (NAP-1). monocyte derived neutrophil chemoiactic factor 
(MDNCF), neutrophil activating factor (NAP), and T-cell lymphocyte chemotaciic factor. 

J 5 Inierleiikin-8 is a chemoaiiraciani for neutrophils, basophils, and a subset of T-cells. Ii is 
produced by a majority of nucleated cells including macrophages* HbroblasLs, endothelial and 
epithelial cells exposed to TNF, IL- 1 a, IL- ip or LPS. and by neuu-ophils themselves when 
exposed lo LPS or chemoiactic factors such as FMLP. M. BaggioHni el al, J. Clin. Invest. 
84. 1045 (1989): J. Schroder ei aK J. Immunol. /S9. 3474 (1987) and J. Immunol. 144 . 

20 2223 (1990) : Strieter. et al. Science 243 . 1467 (1989) and J. Biol. Chem. 264 . 10621 
(1989); Cassatella et al, J. Immunol 148 . 3216 (1992). 

Groa, GROp. GROyand NAP-2 also bekmg to the chcmokinc a family. Like IL-8 
these chemokincs have also been referred lo by different names. For instance GROa, yhavc 
been referred to as MGSAa, p and yrcspcciivcly (Melanoma Growth Siimulaiinp Activity). 

25 .see Richmond et al. J. Cell Physiology 129. (1986) and Chang ci al. J. Immunol I4«. 451 
( 1 992). All of the chemokines of the a-family which possess the ELR motif directly prcccdini: 
the CXC motif bind to the IL-8 B receptor. 

IL-8. Gn)a. GROp. GRO7 and NAP-2 stimulate a number of functions in vitro. Thc> 
have all been shown to have chemoattraciani properties for neutrophils, while lL-8 and GROa 

30 have demonstrated T-lymphocytes. and basophiles chemotaciic aciivuy. In addition IL-K ciui 
induce histamine release from basophils from both normal and atopic individuals GRO-a ajid 
IL-8 can in addition, induce lyso/omal cn/vmc release and respiratory hurst from neutrophils 
ILr8 has als(» been shown u> increa.se the .surface expression of Mac- 1 (CD II b/CD 1 8 ) on 
neutrophils without do novo protein synthesis. This may contribute to increased adhesion oi 

3."^ the neutrophils to va.scular endothelial cells. Many known diseases arc characterized b\ 
massive neuu"ophil infiltration. As IL-8, Groa. GROfJ. GROyand NAP-2 promote the 
accumulation and activation of neutrophils, the.se chemokincs have been implicated in a wide 
range ol acute and chronic inllammatory disorders including psoriasis and rheumatoid arthntis. 
Baggioiini et al. FEBS Lcti. ?»7 . 97 f 19V2>: Miller et al. Crit. Rev. Immnnol. 12 . 17 (1992): 
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nppr^nhr^im ni :il A^jxnu Rftv Immunol. 9.617 (m\): Sciucial,, J. Clin. Invest. X7 46^ 
(1991): Miiwetal . Am Rev. Rcsn ir. Pis. 146. 427 (1992); Donnely ei al.. Lancet :^4 1 . 643 
(1993). In addition the ELR chcmokines (those conlaining the amino acids ELR motif jusi 
prior 10 the CXC moliO have also been implicated in angiosiasis. Siricter el al. Science 258, 
5 1798(1992). 

In vitro, IL-8, Groa, GROp, GROyand NAP-2 induce neutrophil shape chanec 
chemoiaxis, granule release, and respiratory burst, by binding to and activating receptors of the 
seven-u-ansmembrane. G*protein-linkcd family, in panicular by binding to IL-8 receptors, 
most notably the B-receptor. Thomas et al., J. Biol. Chem. 266 . 14839 (1991): and Holmes 
10 ei al., .Science 253 . 1278 (1991). The development of non-pepiide small molecule antagonists 
for members of this receptor family has precedent. For a review see R. Freidinger in: 
Progress in Drup Research . Vol. 40, pp. 33-98, Birkhauser Verlag, Basel 1993. Hence, the 
IL-8 receptor represents a promising target for the development of novel anti-inflammatory 
agents. 

15 Two high afllnity human IL-8 receptors (77% homology) have been characterized: IL- 

8Ra, which binds only IL-8 with high affinity, and IL-8Rp, which has high affinity for IL-8 
as well as for GRO-a. GROP, GROy and NAP-2. See Holmes el al.. supra: Murphy et al.. 
Science 253 . 1280 (1991): Lee et al.. J. Biol. Chem . 267. 16283(1992): LaRosa et al., I 
Biol Chem 267 . 25402 (1992); and Gayle et al., J. Biol. Chem. 268 . 7283 (1993). 

20 There remains a need for u^eamieni, in this field, for compounds which are capable of 

binding to the IL-8 a or p receptor. Therefore, conditions asscxriatcd with an increase in IL-8 
production (which is responsible for chemoiaxis of neuU"ophil and T-cclls subsets into the 
inflammatory site) would benefit by compounds which are inhibiujrs of IL-8 receptor binding. 

25 SUMMARY OF THE INVENTION 

This invention provides for a method of treating a chcniokinc mediated disea.sc. 
wherein the chcmokine is one which binds to an IL-8 a or p receptor and which mclhod 
compri.sc.s administering an effective amount of a compound of Formula (I) or a 
pharmaccutically acceptable .salt thereof. In particular the chcmokine is IL-8. 

30 This invention also relates to a method of inhibiting the binding of IL-8 to its receptors 

in a mammal in need thereof which comprises administering to .said mammal an effective 
amount ol a compiiund of Formula (I). 

Compounds oi Formula (I ) useful in the present invention arc represented by the 
structure: 



35 
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wherein 

X is oxygen or sulfur; 

R is any runciional moieiy having an ionizablc hydrogen and a pKa of 10 or less; 
5 R I is independeniJy selected from hydrogen: halogen: nitro: cyano: haJosubsiituied C ) . i o 
alkyl: C i . lo alkyl: C2-10 alkenyl; Ci- lo alkoxy: halosubsiituied C i. lo alkoxy: azide: 
S(0)iR4: hydroxy; hydroxy C|-4alkyl; aryl; aryl C1-4 alkyl: aryloxy: aryl C|-4 alkyloxy: 
heieroaryl: heieroarylalkyi; heierocyclic, heierocyclic C).4alkyl: heieroaryl C1-4 alkyloxy; 
aryl C2. 10 alkenyl; heieroaryl C2- 10 alkenyl; heierocyclic C2. 10 alkenyl; NR4R5: C2- 10 
10 alkenyl C(0)NR4R5:C(0)NR4R5; C(0)NR4RlO; S(0)3H: S(0)3R8: Cmo alkyl 
CfO)R 11 ; C2. 1 0 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : Cf 0)0R 12: 
0C(0) R n • NR4C(0)R 1 1 : or iwo R 1 raoieiies logeiher may form 0-(CH2)sO- or a 5 10 6 
membered unsaturated ring; 
i is 0. or an integer having a value of i or 2; 
1 5 s is an integer having a value of 1 10 3; 

R4 and Rs are independently hydrogen, optionally subsiiiuicd C1.4 alkyl, optionally 
substiiuicd aryU optionally subsiiluted aryl C^alkyl, optionally substituted heieroaryl. 
optionally subsiiiuied heieroaryl CMalkyl, heierocyclic, heterocyclic C1.4 alkyl. or R4 
and R5 together with the nitrogen to which they are attached form a 5 10 7 member ring 
20 which may optionally comprise an additional heicroaiom selected from 0/N/S: 

Y is independently sclccicd from hydrogen; halogen; nitro: cyano: halosubsiituied C | - 10 alkyl: 
Ci- 10 alkyl: C2-IO alkenyl: C|.|{) alkoxy: halosubsUiuied Cj. 10 alkoxy: a/Jdc: SfO)|R4: 
hydroxy: hydroxyCi.4alkyl: aryl: aryl C|.4 alkyl: aryloxy: arylCi-4 alkyloxy: hcieroar\'l: 
heieroarylalkyi: heieroaryl C 1,4 alkyloxy: heierocyclic, heierocyclic Ci-4alkyl: aryl C2-10 
25 alkenyl: heieroaryl C2.10 alkenyl: heterocyclic C2.|() alkenyl: NR4R5: C2-l() alkenyl . 
aO)NR4R5: C(0)NR4R5: C(0)NR4R |(): S(0)3H: S(0)3R8: C i . u) alkyl C(0)R 1 1 : 
C2. 1 0 alkenyl C(0)R jj : C2. 1 0 alkenyl C(0)OR 1 1 : C{0)R 1 1 : C(0)OR 12: 0C(0) R 1 j : 
NR4C(0)R 1 1 : or two Y moieties logeiher may form 0-(CH2)sO- or a 5 lo 6 mcmbcrcd 
unsaturated ring: 
30 n is an inioj:cr having a value of I 10 3: 
m is an inicgcr having a value of 1 to 3: 
Rk is hydrogen or C 1.4 alkyl: 

R|0 is C 1-10 alkyl C(0)2R8: 
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R| I is hydrogen, C 1.4 alkyl. optionally subsiiiulcd aryK opiionally subsiiiuicd aryl Ci.4alkyl. 
optionally substituted heieroaryh optionally substituted heteroarylC|.4alky]. opiionally 
substituted heterocyclic, or optionally substituted hctcrocyclicCi-4alkyl: 

R 12 is hydrogen. C|.|() alkyl optionally substituted aryl or opiionally substituted arylalkyl; 
5 or a pharmaccutically acceptably salt thereof. 

Another aspect of the present invention is to a method of u-eating a chcmokinc mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or P receptor and which 
method comprises administering an effective amount of a compound of Formula f II) or a 
1 0 phanmaceutically acceptable salt thereof, as defined herein. 

This invention also relates to a method of inhibiung the binding of IL-8 to its receptors 
in a mammal in need thereof which comprises administering to said mammal an effective 
amount of a compound of Formula (II), as defined herein. 

This invention also relates to the novel compounds of Formula (II), or a 
15 phamiaceutically acceptable salt thereof, as defined herein. 

Another aspect of the present invention is to a method of u-eating a chemokine mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or P receptor and which 
method comprises administering an effective amount of a compound of Formula (III) or a 
pharmaceutical ly acceptable salt thereof, as detlned herein. 
20 This invention also relates to a method of inhibiting the binding of IL-8 10 iis receptors 

in a mammal in need thereof which comprises administering to said mammal an effective 
amount of a compound of Formula (III), as defined herein. 

This invention also relates to the novel compounds of Formula (III), or a 
pharmaccutically acceptable salt thereof, as defined herein. 

25 

DETAILED DESCRIPTION OF THE INVENTION 

The compounds of Formula (I) may also be used in association with the vcicrinar>' 
ireatmeni of mammals, other than humans, in need of inhibition of IL-S or other chemoktncs 
which bind to the IL-8 a and P receptors. Chemokine mediated diseases lor trcaimcni. 
31) therapeutically or prophylaciically, in animals include disease stales such :is tho.sc noted herein 
in the Methods of Treatment .section. 

In compounds of Formula (I), R is suitably any functional moiety which provides an 
lonizablc hydrogen having a pKa of 10 or less, prclerably from about 3 io y. more prcferabl) 
35 from about 3 to 7. Such functional groups include, but are not limited to. hydroxy, carhoxylic 
acid, thiol, -SR2 -OR2. -NH-C(0)Ra, -C(0)NR6R7. a substituted .sulfonamides of the 
fomiula -NHS(0)2Rb. -S(0)2NHRc, NHC(X2)NHRb. or a leirazolyl: wherem X: is oxygen 
or sulfur, preferably oxygen. Preferably, the functional group is other than a sulfonic acid. 
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either direcily or as a subsiiiueni group on ihc aryl, heicroaryl, or heicrocvclic moieiy ring, 
such as in SR2 or 0R2. More preferably R is OH. SH. or NHS(0)2Rb Suitably. R2 is a 
subsiiluied aryl, heicroaryl, or heterocyclic moiety which ring has the lunciional moieiy 
providing the ionizablc hydrogen having a pKa ol 10 or less. 

Suitably, R6 and R7 arc independently hydrogen or a C | .4 alkyi group, or R6 and R7 
together wiih the nitrogen to which they are attached form a 5 to 7 member ring which ring may 
optionally contain an additional heteroatom which hetcroaiom is selected from oxygen, nitrogen 
or sulfur. This heteroring may be optionally substituted as defined herein. 

Suitably Ra is an alkyl, aryl, arylCi-4alkyl, heteroaryl, hctcroarylC|.4alkyl. 
heterocyclic, or a heterocyclic C|.4alkyl moiety, all of which may be optionally substituted, as 
defined herein below. 

15 Suitably, Rb is a NR6R7, alky], aryl. aryICi.4aikyl, arylC2-4alkcnyl, heicroaryl. 

heteroarylCi.4alkyl, heieroarylC2-4 alkenyl, heterocyclic, or heterocyclic Ci-4alkyl. or a 
heterocyclic C2.4alkenyl moieiy, camphor, all of which may be optionally substituted one 10 
three times independentJy by halogen; niU"o: halosubsiiluied C|-4 alky), such as CF3: C1.4 
alkyl, such as methyl; Cm alkoxy, such as meihoxy: NR9C(0)Ra: C(0)NR6R7. S(0)3H. or 

20 C(O)0Cm alkyl. Rb is preferably an optionally .substituted phenyl, benzyl, or siyr>'l When 
Rb is a heteroaryl preferably it is an optionally subsiituied ihiazolc. optionally .substituted 
thienyl, or optionally substiiuied quinolinyl ring. Wherein R9 i.s hydroycn or a C | .4 alkyl, 
preferably hydrogen, and suitably when the substiiucnt group is NRyC(0)Ra. then Ra is 
preferably an alkyl group, such as methyl. 

25 

Suitably Rc is hydrogen, alkyl. aryl. arylC|.4alkyl. arylC|.4alkonyl. heicroaryl. 
heteroarylCi.4alkyl. hcieroarylCi.4alkenyl. heterocyclic, or heterocyclic C | .4alkyL or a 
heterocyclic Ci.4alkenyl moiety, all of which may he optionally subsiiiuicd one to three times 
independently by halogen, niiro. halosubsthuied C1.4 alkyl. C| -4 alkyl. C1.4 alkoxy. 
30 NR9C(0)Ra. C(0)NR6R7. S(0)3H. or C(0)OC | .4 alkyl. wherein Ri) in hydrogen or a C | ,4 
alkyl. Preferably, Rc is an optionally substituted phenyl. 

When R is an OR2 or SR2 moiety it is rccogni/ed by one of skill in ihc art that the ar\ I 
ring must, therefore, conuiin the required ioni/.able hydrogen. The aryl ring may also be 
35 additionally substituted, independently, by one to three groups, which groups may al.so conuiin 
an additional ionizable group, and which include but are not limited to. halogen, nitro. 
halosubsiiiuted C) -4 alkyl, C1-4 alkyl. C 1-4 alkoxy. hydroxy. SH. -C(0)NR6R7. 
-NH-C(0)Ra, -NHS(0)2Rb. S(0)2NR6R7. C(0)ORx. or a leirazolyl ring. 
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In compounds of Formula (I), suitably R | is independenily selected from hydrogen; 
halogen: niiro; cyano: halosubsiuuted Cj.jo alkyl, such as CF3: Cj-io alkyl. such as methyl. 
eihyU isopropyl. or n-propyl; C2. 10 alkenyl: Cm() alkoxy, such as mcthoxy, or ethoxy: 
5 halosubstiiuted C\.\{) alkoxy, such as irilluoromcihoxy: azidc: S(0)iR4. wherein i is 0, I or 2: 
hydroxy; hydroxy Ci-4alkyL such as methanol or cihanol: aryK such as phenyl or naphihyl: 
aryl C|,4 alkyK such as benzyl; aryloxy, such as phenoxy; aryl C1.4 alkyloxy, such as 
benzyloxy; heicroaryl: hetcroarylalkyl; heicroary! C | -4 alkyloxy: aryl C2. |() alkenyl ; 
heieroaryl C2- 10 alkenyl: NR4R5: C2-|()alkenyl-C(0)NR4R5: C(0)NR4R5: C(0)NR4Rl(): 

1 0 S(0)3H; S(0)3R8: C mo alkyl C(0)R || : C2. 10 alkenyl C(0)R 1 1 . C2. 10 alkenyl C(0)bR 1 1 : 
C(0)R 1 1 : C(0)OR 1 2. such as carboxy, methylcarboxylaie or phcnylbcnzoaie: 0C(0) R 1 1 : 
NR4C(0)R 1 1 ; azido: or two R 1 .moieiies logeiher may fonm 0-(CH2)sO- or a 5 to 6 
membered unsaturated ring: and s is an integer having a value of I to 3. The aryK arylalkyl. 
arylalkenyl. heteroaryl heteroarylalkyl. heieroarylalkenyl, heierocyclic. heicrocyclicalkyl. and 

1 S heterocyclicalkenyl moieiies may all be optionally substituted as del ined herein below. 
Preferably R 1 is other than azido or S(0)3R8. 

When R | lonms a dioxybridge. s is preferably 1 . When R | forms an additional 
unsaturated ring, it is preferably 6 membered resulting in a naphthylenc ring system. This 
20 naphthylene ring may be substituted independently. 1 to 3 times by the other R | moieties as 
defined above. 

Suitably, R4 and R5 are independently hydrogen, optionally subsiiiuicd C1.4 alkyl. 
optionally substituted arj'l. opiionaliy subsuiuicd aryl C|-4alkyL optionally substituted 
25 heteroaryl. optionally suKsiiiuied heicroan'l C 1 -4aJkyl, hcicnKvclic. hcicrocyclicC | -4 alkyl. or 
R4 and R5 logeihcr with the niu-ogen 10 which ihcy arc aiiachcd lomi a 5 \o 1 member ring 
which may opiionaliy comprise an additional hcteroaiom .selected from 0/N/S. 

R 10 is suitably C | . 10 alkyl C(0)2Rx. such as CH2C(0)2H or CH2C(0)2CH3. 

30 

R II is suitably hydrogen, C 1 -4 alkyl. aryl. aryl C | .4 alkyl. hcicroar\'l, heteroaryl 
C|,4alkyl. heierocyclic. or heterocyclic Ci.4alkyl. 

R12 IS suuably hydrogen. CI-10 alkyl. optionally subsniuied aiyl or optionally 
35 substituted ar>'lalkyl. 

Preferably Ri is halogen, cyano. nitro. CF3, C(0)NR4R5. alkenyl C(0)NR4R5. C(0» 
R4Rl(). alkenyl C<0)OR 12. heteroaryl. heieroar>'lalkyl . heteroaryl alkenyl. or S(0)NR4R5. 
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and prelcrably R4 and R.S arc both hydroiicn or one is phenyl. A prercnred ring subsiituiion 
tor R 1 is in ihc 4-p()sili()n ol' the phenyl ring. 

When R is OH. SH or NS02Rb iHan Ri is preferably subsiiiuicd in the 3-position. the 
5 4- position or di substituted in the 3,4- position. The substiiueni group is suitably an electron 
withdrawing nfioiciy. Preferably when R is OH, SH or NS02Rb- than R] is niiro. halogen, 
cyano, trilluoromcihyl group, C(0)NR4R5. 

When R is carboxylic acid, than R | is preferably hydrogen, or R | is preferably 
10 substituted in the 4-posiiton. more preferably substituted by trifluoromcthyl or chloro. 

In compounds of Formula (I), suitably Y is independently selected from hydrogen: 
halogen: niu-o: cyano: halosubsiiluied Ci-ioalkyl: Ci-ioalkyI: C2.|0alkenyl: Ci-ioalkoxy: 
halosubstituied Ci - 10 alkoxy: azidc: S(0)iR4: hydroxy: hydroxy Ci.4alkyl: aryl: aryl C|-4 

1 5 alkyl: aryloxy: arylC 1 .4 alkyloxy: aryl C2. 1 0 alkenyl; heteroaryl: heteroar>'lalkyl: heteroar>'l 
C1.4 alkyloxy: heteroaryl C2- 10 alkenyl: heterocyclic, heterocyclic Ci-4alkyl: heterocycIicC2- 
10 alkenyl: NR4R5: C2.IO alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4RlO; S(0)3H: 
S(0)3R8: C i-i 0 alkyl C(0)R 1 1 ; C2. 1 0 alkenyl C(0)R 1 1 : C2. 10 alkenyl C(0)0R 1 1 ; 
C(0)R 1 1 : C(O^OR 1 2: 0C(0) R 1 1 : NR4C(0)R j | : azido: or two Y moieties logeiher may form 

20 0-(CH2)sO- or a 5 lo 6 mcmbered unsaturated ring. When Y forms a dioxybridge, s is 
preferably I. When Y forms an additional un.saturatcd ring, it is preferably 6 mcmbered 
resulting in a naphihylcnc ring system. This naphthylcne ring may be substituted 1 to 3 times 
by other Y moieties as defined above. The aryl, heteroaryl and heterocyclic moieties noted 
above may all he optionally sub.stiiutcd as defined herein. Preferably R | is other than a/jdo or 

2> S(0)3RK 

Y is preferably a halogen. C 1.4 aJkoxy, opiionally substituted arvL optionally 
.substituted aryh>xy or arylalkoxy. methylene dioxy. NR4R5. thio C|-4alkyl. thioar)'l. 
halosubsiiluied alkoxy- opiionally .suh.stiiuied C1.4 alkyl. or hydroxy alkyl. Y is more 
30 prelcrably mono-suhsiituied halogen, disubstiiutcd halogen, mono-substituted alkoxy. 

disub.stiiuicd alkoxy, mclhylcnedioxy. aryl. or alkyl. more preferably thc.*;c groups arc mono or 
di-sub,siiiuicd in ihc 2 - position or 2'-. 3'-po.siiion. 



While ^* may be subsiituicd in any ol' the ring positions, prelcrably when R is OH. 
.V"^ SH. or NS02Rb- V is preferably nu)nt)-sub.siituied in the 2'-posiiion or 3 - position, wiih the 
4'- prefcrabh being unsubstituied. IT the ring is disubsiituied. when R is OH. SH. or 
NS02Rb- subsuiucnis are preferably in the 2* or 3' position of a monocyclic ring. While both 

» 
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R| and Y can both be hydrogen, ii is prclcrcd thai ai least one ol the rings be substiiuied. 
prercrahly both rings arc substituted. 

In compounds of Formula (I). X is suitably oxygen or sulfur, preferably oxygen. 

While not expliciUy covered by Formula (I), (la-c). (II). or (III), another aspect of ihi.s 
invention arc the symmeurical bis compounds which arc included for each structure. 



Compounds exemplified by this bis like suiicture include: 
10 N-(Bis (2-hydroxy-4-niiro phenyl) N'-(dianisdine) diurea 

4-Meihylenc bis(N-(2-chloro phenyl) N'-(2-hydroxy 4-niiro phenyl) urea) 



Exemplified compounds of Formula (I) include: 
N-[2-Hydroxy-4-(meihoxycarbonyl)phcnyll-N*-phenylurca: 

15 N-|5-Niiro-2-hydroxyphenyl)-N*-phenyl urea 

3-Hydroxy-4-{|(phenylamino)carbonyl)amino)benzamide 
N-(2-Hydroxy-4-nuorophenyl)-N -phenyl urea 
2-{|(Phcnylamino)carbonyljamino)ihiphenol 
N-(2-Carboxy-4-hydroxyphenyl)-N'-phenyI urea 

20 N-(2-Hydroxy-4-(irinuoromeihyl)phcnyl]-N*-phenyl urea 

N-(2-Hydroxy-4-niu-ophenyl)-N*-(2-hydroxy-4-niirophenyl) urea 
N-(2-Hydr()xy-4-niirophenyl)-N'-phcnyl-ihiourea 
N-(4-Niin)-2-(phcnylsulfonylamino)phenyl)-N'-phcnyl urea 
N-(2-Hydroxy-5-niirophenyl)-N'-{3-meihoxy-2-ihienyl)urca 

25 N-(2-Hydroxy.4-niirophenyl)-N'-(3-meihoxy-2-thienyl)urca 
N-(2-Hydroxy-4-nurophenyl)-N'-(3-mcihoxyphcnyl)urea 
N-(2-Hydroxy-4-niirophenyI)-N'-(2-meihoxyphenyl)urca 
N-(2-Hydroxy-4-niu-ophcnyI)-N'-{3-irinuoromcihylphcnyl)urca 
N-(2-Hydroxy-4-niU'ophenyl)-N'-(2-irinuoromcihylphcnyI)urca 

30 N-(2-Hydroxy-4-niU'ophcnyi)-N*-(4-irinuoromcihylphcnyhurca 
N-(2-Hydroxy-4-niirophenyl)-N*-(2-bromophenyl)urca 
N-(2-Hydr()xy-4-niirophenyl)-N'-(3-bromophcnyl)urca 
N-C-Hydroxy-4-niirophenyl)-N*-(4-bromophcnyi)urca 
N-(2'Hydroxy-4-niirophcnyl)-N'-(2-phcnylphcnyl)urc;t 

35 N-{2-Hydroxy-4-niirophcnyl)-N'-( l-naphlhyl)urca: 
N-(2-Hydrnxy-4-niirophenyl)-N'-(2-niirophcnyl)urca 
N-(2-Hydrnxy-4-niirophenyl)-N'-(2-nuorophcnyl)urea 
N-(2-Hydroxy-4-niirophcnyr)-N'-(2.6.dinuorophcnyl)urca 



W096/2S1S7 



PCT/US96/02260 



-9- 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2-ethoxyphenyl)urea 

N-(2-Hydroxy-4-nilrophenyl)-N*-(2-elhylphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N-(2-trinuoromeihoxyphenyl)urca 

N-(2-Hydroxy-4-niirophcnyl) N*-(2-meihylihiophenyl) urea 
5 N-(2-Hydroxy-4-niirophenyl) N -(2-chloro 6-methyI phenyl) urea 

N-f2-Hydroxy-4-niirophenyl) N'-(2-sulfoxymcihyl phenyl) urea 

N-(4-TrifluoromethyI-2-hydroxy phenyl) N'-(2-bromo phenyl) urea 

N-(4-Carbomelhoxy 2-hydroxy phenyl) N*-(2-bromophenyl) urea 

N-(4-Trifluoromethyl-2-hydroxy phenyl) N*-{2-phenyl phenyl) urea 
10 N-(4-Carbomethoxy 2-hydroxy phenyl) N'-(2-phenyl phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl) N'-(2,3-dichloro phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl) N'-(2,4-dichloro phenyl) urea 

N-(2-Hydroxy-4-nitrophenyI) N'-(2-chloro phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl) N*-(2,4-dibromo phenyl) urea 
15 N-(2-Hydroxy- l-napihyl)-N'-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl)-N*-(2,3-methylenedioxyphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl) N -(3-chloro 2-methoxy phenyl) urea 

N-(2-Hydroxy-4-niU'ophenyl) N*-(2-methyl phenyl) urea 

N-|4-(Benzylamino)carbonyl-2-hydroxyphenyl )-N -(2-bromophenyl)urea ^ 
N-(2-Hydroxy-4>nitrophenyl)'N'> (2>phenox y phenyl) urea ^ A/^^ \h 

N-(2-Hydroxy-4-nuoro phcnyl)-N*-(2-bromo phenyl) urea ^'^^ L 

N-(2-Hydroxy 3-napihyl) N'-(2-bromo phenyl) urea: 
N-0.4-Dinuoro 2-hydroxy phenyl) N*-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-phcnyl phenyl) N*-(2-bromo phenyl) urea 
25 N-(2-Hydr()xy 4-methyl phenyl) N'-(2-bromo phenyl) urea " 

N-(2-Hydroxy-4-niiro phenyl) N'>( 2-phenylamino phenyl) urea \^''' '/--^.r'^ 

N-(2-Hydroxy 3-carboxyphenyl) N'-(2-bromo phenyl) urea ^^'^-(oy 
N-(2-SullTiydryI 4-bromo phenyl) N*-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-niiro phenyl) N'-(2-iodo phenyl) urea 
30 N-(2-Hydroxy 4-nitro phenyl) N'-(2-bromo phenyl) thiourea 

N-|(2-Phcnylsullamido) 4-cyanophenyll- N*-(2-bronio phenyl) urea 
N-(2-( Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl siyr>'l) phenyl) N'-(2-bromo phenyl) urea 
2-((3,4 Di-mcihoxyphcnylsulfonyl)amino] phenyl) N'-(2-bromo phenyl) urea 
35 N-(2-l(4-AccuimidophenylsuHonyl)amino] phenyl) N*-(2-bromo phenyl) urea 
N-(2-(Amino sulfonyl (2-thiophenc) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl (3-iolyD phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 



20 
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N-(2-( Amino sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) urea 

N-(2-Hydroxy-4'azidophcnyl)-N'-(2-meihoxyphcnyI)urca 

N-(2-Hydroxy-5-cyanc)phcnyl)-N'-[2-bromophcnylJ urea 

N-(2-Hydroxy-3-nuorophenyl)-N'-[2-bromophcnyI| urea 
5 N-[2-Hydroxy-3-nuoro-5-bromophenyl)-N'-(2-bromophenyl) urea 

N-(2-Hydroxy-3-chlorophenylJ-N*-(2-bromophcnyl| urea 

N-[2-Hydroxy-3-irinuoromethylphenyl)-N-(2-br()mophcnyl| urea 

N-[2-Hydroxy-3.4-diphenyl-phenylJ-N-(2-bromophcnyl) urea 

N-|2-Hydroxy-3-glycinemeihylesiercarbonylphenyll-N*-(2-br()mophcnyll urea 
10 N-I2-hHydroxy-3-glycincarbonylphenyll-N*-f2-bromophcnyl) urea 

N-(2-Hydroxy-3,5-dichlorophenyl]-N-[2-bromophenyll urea 

N-I2-Hydroxy-3-niirophenyll-N-[2-bromophenyl] urea 

N-I2-Hydroxy-3,4-dichlorophenyl]-N -[2-bromophenyIl urea 

N-f2-Hydroxy-3-cyanophenyl]-N'-f2-bromophenyll urea 
15 N-(2-Hydroxy-4-cyanophenylJ-N'-(2-bromophenyll urea 

N-f2-Hydroxy-4-cyanophenylJ-N'-[4-methoxyphenyl) urea 

N-I2-Hydroxy-4-cyanophenylJ-N'-[2-phenylphenyIl urea 

N-(2-Hydroxy-4-cyanophenyI}-N-[2-melhylphenyI| urea 

N-(2-Hydroxy-4-cyanophcnylJ-N*-(2-trifluoromcihyIphenyIl urea 
20 N-[2-Hydroxy-4-cyanophenyll-N*-[3-irifluoromethyIphenyI ) urea 

N-[2-Hydroxy-4-cyanophenyll-N'-(4-irifluoromcihylphenyl) urea 

N-[2-Hydroxy-3-n-propylphenyll-N*-{2-bromophcnyl) urea 

N-(2-Hydroxy-4-elhylphcnyI)-N'-(2-bromophcnyl | urea 

N-(2-Hydroxy-3-phcnylaminocarbonyl phenyl |-N*-(2-bromophcnyl| urea 
25 N-|2-Hydroxy-3-cyanc>-4-mcihylphenyll-N'-(2-bromt>phcny! | urea 

N-12-Hydroxy-4-carbophcnyl phenyl l-N -|2-hromophcny 1 1 urea 

N-(2-Hydroxy-3-carbophenyl phenyll-N'-(2-bromophcnyl| urea 

N-[3-Benzyloxy-2-hydroxyphenyl)-N'-(2-br()m()phcnyl| urea 

(E)-N-|4-|2-(Methoxycarbonyl) eihcnyl)-2-hydroxyphcnyI|-N'-|2-br()mophcnyl| urea 
30 fE)-N-[3-(2-(Meihoxycarbonyl) eihenyll-2-hydn>xyphcnyI|-N'-|2-hn)mi>phcnyl| uiva-N'-|2- 
bromophenyll urea 

(E)-N-(3-|2-(Aminocarbonyl) cihenyll-2-hydri)xyphcnyl|-N*-|2-bromophonyl|urcii-N-I2- 
bromophcnyi] urea 

(E)-N-|4-|2-(Aminocarbonyl) eihenyl|-2-hydroxyphcnyl|-N'-|2-br()moplKMni|urcii-N'-|2- 
35 bromophenyl] urea 

N-[2-Hydroxy-4-benzamidc phenyl]-N*-(2-bromophcnyl) urea 
N-(4-AminocarbonyI-2-hydroxypheriyll-N*-f2-bn)mophcnyll urea 
N-(2-Hydroxy-3.5.6-irinuorophenyl)-N'-(2-bromophenyl)urea 
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N-(2-HydroxyO-nuoro-4-trinu()romeihylphcnyl)-N*-(2-bromophcnyl)urca 
N-f2-Hydroxy-3-iodophcnyl)-N*-(2-bromophcnyl)urca 
N-(2'[((2-(Triflu(m)mcihyl)phcnyIlsuir()nyl|amino|phenyl)-N'-(2-b^^ 
N-(2-Bromophenyl)-N'-[2-dimeihylaminosuir()nylamin())phcnyl|urca 
5 N-(2-(PhenelhyIsull'onylamino)phenyl|-N'-(2-broniophcnyl)urca 

N-f2-[(2-Aceiamido-4-mcthyllhiazol-5-yI)suironylamino|phcnyI|-N'-(2-bri^^^ 
N-|2-Hydroxy-4-cyanophenylI-N'-(4-phcnylphcnyl| urea 
N-[2-Hydroxy-4-cyanophenyl)-N'-{2,3-dichlorophenyl) urea 
N-f2-Hydroxy-4-cyanophcnyll-N'-[2-melhoxyphenyl| urea 

10 N-[2-Hydroxy-4-cyanophenyl|-N'-(3-methoxyphenyl| urea 
N-(2-Hydroxy-5-nuorophenyl]-N'-f2-bromophenyll urea 
N-(2-Hydroxy-5-irifluoromelhylphenyll-N'-[2-broniophcnyl| urea 
N-[2-HydroxyphenylJ-N-[2-bromophenylJ urea 
N-(Trans-3-styrl-2-hydroxyphenyll-N'-f2-bromophenyl| urea 

15 N-[2-Hydroxy-3.4-dichlorophenyl]-N'-|2-mcihoxyphenyl) urea 
N-f2-Hydroxy-3.4-dichlorophenyl)-N'-(4-mcthoxyphcnyll urea 
N-{2-Hydroxy-3,4-dichIorophenyl)-N'-(3-lrinuoromcihylphcnyI| urea 
N-[2-Hydroxy-3,4-dichlorophenylJ-N-(2-phcnylphcnyJJ urea 
N-I2-Hydroxy-3,4-dichlorophenyI)-N*-I4-phcnylphcnyl) urea 

20 N-(2-Hydroxy-3,4-dichIorophenyl)-N'-f2.3-dichlorophcnyl ) urea 
N-(2-Hydroxy-4-isopropylphenyl]-N'-(3-irinuoromcihylphenyll urea 
N-(2-Hydroxy-3-naphlhyll-N-[2,3-dichlorophcnyl| urea 
N-[2-| (2.3-Dichloroihicn-5-yl)lsulfonylaminolphcnyl |-N*-(2-brt>m()phcn yl )urca 
N-(2-l(3.5-BiMrinuoromeihylphenyl)sullonylamino|phcnyI|-N*-(2-bn)mop 

25 N-[2-IJ2:JBcnzyD^iuir«>nylaminol-(5-iri 

N-[2-I2-(3-Niirophcnyl)sulfonylamino|phcnyl|-N-(2-br()mophcnyhurca 

N-[2-I2-(4-PhcnoxyphcnyI)sulfonylamino|phcnyl|-N*-f2-broniophcnyh urea 
N-[|2-(lS)-IO-Camphor5iulfonylanfiino|phcnyl|-N'-(2-brnmophcnyl^ 

30 N-[f 2-( IR)- IO-Camphorsulfonylamino|phcnyl|-N*-(2-bromophcnyl )urca 
N-[2-(2-(2-Niiro-(4-irilluoromeihyl)phcnylKsuironvlamino|phcnyN 
N-(2-Hydn)xy-4-azidophenyl)-N-(2-i()dophcnyl)urca 
N-{2-Hydroxy-3-a/idophcnyn-N*-(2-br<mu>phcnyl)urea 
N-|2-Hvdroxy-3-cyanophfcnyl|-N*-|2-mcihoxyphcnyI) urea 

35 N-(2-Hydroxy-3-cyanophcnyl )-N*-| 3-irinuori)mcihylphcnyl | urea 
N-(2-Hydroxy-3-cyanophenyl)-N'-(2-phcnyIphcnyll urea 
N-f2-Hydroxy-3-cyanophcnyll-N'-I2,3-dichlorophenyl| urea 
N-(2-Hydroxy-4-isopropylphenyl)-N*-I23-dichlorophcnyl) urea 
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N-(2-Hydroxy-4-is()propyJphenyll-N -|2<'hloro-5-trinuoromcihylphcny urea 
N-(2-Hydroxy-3-phcnylphenyl|-N"-|2,3-dichiorophcnyI| urea 
N-f2-Hydroxy-5-niirophcnyll-N'-|2-mcihoxyphcnyl) urea 
N-(2-Hydroxy-5-niirophcnyl|-N'-I3-irinuoromcihylphenyl| urea 
5 N-[2-Hydroxy-5-niirophenyl|-N'-|2-phcnylphcnyl) urea 
N-[2-Hydroxy-5-niirophenyl|-N*-(2,3-dichlorophenyl) urea 
N-[2-Hydroxy-5-cihylsuironylphenyl|-N'-|2.3-dichlorophenyI| urea 
N-f2-(2-Amino-(4-irinuoromeihyl) phenyl) suHonylaminoJ phenyl)- N'-(2- 
bromophenyDurca 

10 N-[2-(Aminosuironyl phenyl) 3-amin(> phenyl] N -(2-bromo phenyl) urea 
N-|2-Hydroxy-3,4-dichlorophenyl|-N*-|2,4 dimethoxyphenyl) urea 
N-(2-Hydroxy'3»4-dichlorophcnyl]-N'-|2-chJor(v5-irifluoromeihylphenyl) urea 
N-[2-Hydroxy-3-naphihyl]-N'-(3-u-inuoromeihylphenylJ urea 
N-f2-Hydroxy-5-naphthalene.suIfonic acidl-N-(2-bromophenyl| urea: 

1 5 N-[2-Hydroxy-4-naphlhalenesullonic acidJ-N*-(2-bromopheny]l urea: 
Lr-(4-Meihyl-2-phcnylene)bis[2-ihio-3-3-lolylurea) 
N-(2-Carboxyphcnyl)-N*-phenylurea 
N-(2-Hydroxy-4-niirophenyI)-N-phcnylurca: 

1- (2-Carboxyphenyl)-3-(4-chlorophcnyl)urca : 

20 2-(3,4-Dichlor()phcny]carbonyldiinr)ino)-5-tril1uoronnclhylbcn7a)ic acid: 

2- f4-Chlorophcny!carbonyldiinriino)-5-uinuorumcthylbenzoic acid: 
l-(p-Anisyn-3-(2-carb(>xyphcnyl)urca; 

I -(2-Carboxyphcnyl)-3-(3-nuorophcnyl)urca: 

i-(2-Carboxyphcnyl)-3-(3-chlorophcnyl)urca: 
25 l-(m-Anisyl)-3-(2-carboxyphncyl)urca: 

I -((>-Anisyn-3-(2-carboxyphcnyl)urca : 

I •{2-CarboxyphcnyD-3-(3.4-dichlorophcnyl )urca: 

I -(2-Carboxyphcnyl)-3-(2.4-dichl()r()phcn yl )urca: 

N-{5-Chloro-2-hydroxy-4-niirophcnyI)-N*-phcnylurca: 
30 N-(2-Hydroxy-4-niirophcnyn-N*-(4-niirophcnyl)urca: 

Prclcrcd compounds ol' Formula (1 ) include: 
N-(2-Hydroxy-4-niirophcnyn-N'-(2-mcihi)xyphcnyl)urca 
N-(2-Hydroxy-4-niir(>phonyl)-N'-(2-hninu>phcnyl)urca 
35 N-{2-Hydroxy-4-niirophcnylVN''(2-phenylphcnyl)urca 
N-(2-Hydroxy-4-niirophcnyl)-N'-(2-mcihylihiophenyl)urca 
N-f2-Hydri)xy-4-niirophcnyl)-N'-(2.3-dichlorophenyl)urea 
N-i2-hydroxy 4-nim> phenyl) N*-(2-chl(»ro phenyl) urea 
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N-f2-Hydroxy-4-niirophenyl)-N'-(2.3-mcihylcnedioxyphcnyl)urca 

N-(2-Hydroxy-4-nurophcnyl)-N'-(2-mcihoxy-3-chlorophcnyl)urca 

N-(2-hydroxy 4-niiro phenyl) N -(2-phcnyloxy phenyl) urea 

N-(3-Chlor()-2-hydr(>xyphenyl)-N'-(bromophenyl)urea 
5 N-(2-Hydroxy-3-glycinemeihylesiercarbonylphenyl)-N'-(2-br()nfiophcnyl)urea 

N-(3-Niiro-2-hydr()xyphenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-4-cvanophenyl)-N*-(2-bromophenyl)urea 

N-(2-Hydroxy-3,4-dichlorophenyl)-N*-(2-bromophenyI)urea 

N-f3-Cyan(>-2-hydroxyphenyl)-N'-(2-brompphenyl)urea 
10 N-(2-Hydroxy-4-cyanophenyl)-N-(2-methoxyphenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N*-(2-phenylphenyl)urea 

N-(2-Hyd()rxy-4-cyanophenyI-N-(2J-dichlorophenyl)urea 

N-(2-Hydroxy-4-cyanophenyI)-N-(2-methylphenyl)urea 

N-(2-Hydroxy-3-cyano-4-methylphenyl)-N*-(2-bromophenyl)urea 
1 5 N-(4-Cyano-2-hydroxyphenyl)-N'-(2-lrinuoromethyIphenyl)urea 

N-(3-Trinuoromclhyl-2-hydroxyphenyl)-N*-(2-bromophenyl)urea 

N-(3-PhcnylaminocarbonyI-2-hydroxyphenyl)-N-(2-bromophenyl)urea 

N-(2-hydroxy 4-niiro phenyl) N -(2-iodo phenyl) urea 

N-(2-hydr()xy 4-nuro phenyl) N'(2-bronio phenyl) thiourea 
20 N-(2-phcnylsuironamido)-4-cyanophenyl-N'(2-bromo phenyDurea 

(E)-N-|3-K2-Aminocarbonyl)eihenyI]-2-hydroxyphenyll-N*-(2-brom(»phenyl)urea 

N-(2-Hydroxy.3,4-dichJorophcnyl)-N'-(2-mcihoxyphenyl)urca 

N-(2-Hydroxy.3.4-dichlorophcnyl)-N'-(2-phcnylphenynurca 

N-(2-Hydroxy-3.4.dichlorophcnyl)-N'-(2,3-dichIorophcnyl)urea 
25 N-(2-Hydr()xy-5-niirophcnyl)-N'-(2.3-dichlorophenyi)urca 

N-r2-Hydri)x\ •3-cyam>phenyl)-N*-(2,3 dichlorophcnyhurea 

As used herein, "opiionaliy subsiiiuicd" unless specifically delincd shall mcaji such 
groups as halogen, such as nuorinc, chlorine, bromine or iodine: hydroxy: hydroxs subsiiiuicd 

30 C|.|oalkyI: C|-i() alkoxy. such as mcihoxy or eihoxy: S(0)ni* Cj- 1() alkyK wherein m' is 0. 
1 or 2. such as mcihyl thio. meihyl suUinyl or meihyl suHonyl: amino, mono & di-subsiiiuicd 
amino, such as in ihc NR4R5 group: NHC(0)R4: C(0)NR4R.S: C(0)OH: S(0)2NR4R5: 
NHS(0)2R|3. Ci- 10 alkyl. such as mcihyl. cihyl, propyl, isopropyl. or i-buiyl: 
halosubsiiiuicd C|- 10 alkyl. such CF3: an optionally subsiiiuicd ar>'l, such as phenyl, or an 

35 opiionaliy subsiiiuicd arv'lalkyl, such as benzyl or phenethyl. optionally .subsiiiuicd hcicrocylic. 
optionally subsiiiuied heierocylicalkyi, opiionaliy subsiiiuied heterparyl. optionally substituted 
heicroaryl aJkyl. wherein ihese ar>'l . heu-oaryi. or heicrocyclic moieties may be substituted one 
10 iwo limes by halogen: hydroxy: hydroxy subsiiiuied alkyl: C 1 . 1 0 alkoxy: S(0)ni C | - 10 
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alkyl: amino, mono & di-substiiuied amino, such as in ihc NR4R5 group: Cm 0 alkyi, or 
halosubsiiiuied C|. |() alkyl, such as CF3. 

Rl3 is suitably C I -4 alkyL aryL aryl Ci.4alkyK hcieroaryl. hcicroarylC|.4alkyl. 
hcierocyclic, or hcierocyclicC|-4aikyl. 



Anoiher aspect of the present invention are the novel compounds of Formula (II), or a 
pharmaceuiically acceptable salt thereof, as described below, which are also useful in inhihiiini: 
the binding of IL-8 to its receptors in a mammal in need thereof. This invention also relates to 
the pharmaceutical compositions comprising a compound of Formula (ID and a 
10 pharmaceutically acceptable diluent or carrier. Compounds of Formula (ID are also useful lor 
treating a chcmokine mediated disease, wherein the chemokine is one which hinds to an IL-8 a 
or P receptor and which method comprises administering an effective amount of a compound 
of Formula (II) or a pharmaceutically acceptable salt thereof. Compounds of Formula 
(II) are represented by the structure: 



wherein 

X is oxygen or sulfur: 

R is any functional moiety having an lonizable hydrogen and a pKa of 10 or less: 

Rl is independently selected from hydrogen: halogen: niuo: cyano: halosubstituicd Cmo 



S(0)iR4: hydroxy: hydroxyC|-4alkyl: aryl: aryl C 1.4 alkyl: ar>'loxy: ar>'ICi.4 alkyloxy: 
hcteroaryl: heteroarylalkyl: heterocyclic, heter(K:yclicC|-4alkyl: hcicroarylC 1 .4 alkylox> : 
aryl C2-|() alkcnyl: heteroaryl C2- loalkenyl: hcterocyclicC2-loalkenyl: NR4R5: C2- |() 
alkenyl C(0)NfR4R5: C(0)NR4R5: C(O)NR4Rl0: S(0)3H: S{0)3Rx: Cj. 10 alkyl 

25 C(0)R 1 1 : C2. 1 0 alkenyl C(0)R 1 1 : C2. l() alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 

OCfO) R 1 1 : NR4C(0)R 1 1 : or iwo R | moieties together may form 0-(CH2)sO- or a 5 10 
membercd unsaturated ring: 
t is 0. or an integer having a value of I or 2: 
s is ah integer having a value of I to 3: 

30 R4 and R5 arc independently hydrogen, optionally .substituted C I-4 alkyl. optionally 

substituted ar>i. optionally sub.stituted aryl C]-4alkyl. optionally substituted hcicroar>l. 
optionally substituted heteroaryl Ci.4alkyl, heterocyclic. heterocyclicC|.4 alkyl, or R4 and 
R5 together with the niu-ogcn to which they are attached form a 5 to 7 member ring which 
may optionally comprise an additional hetcroatom selected from 0/N/S: 



5 



15 




20 



alkyl: Cj-H) alkyl: C2.]() alkenyl: C mo alkoxy: halosub.siiiuied Cj. 10 alkoxy: a/idc: 
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Y is indcpendenily selected from hydrogen: halogen: niiro: cyano: halosubstiiuicd C mo alkyl: 
C i - H) alkyl: C2. 10 aJkenyl; C i - lo alkoxy: haiosubsiiiuicd C| . lO aikoxy: azidc: SfO)iR4: 
hydroxy:. hydroxy Ci.4aUcyl: aryl; aryl C|.4 alkyl: aryloxy: aryl Ci-4 alkyloxy: hcicroar\'l: 
he ternary lalkyl: heieroarylC i .4 alkyloxy; heterocyclic, heiercxryclic C|.4alkyl: aryl C2- 10 
5 alkenyl: heieroaryl C2.|0alkenyl: heterocyclic C2. 10 alkenyl: NR4R5: C2.10 alkcnyl 
C(0)NR4R5: C(0)NR4R5; C(0)NR4Rlo; S(0)3H: S(0)3R8: C|.|0 alkyl CfO)R 1 1: 
C2- 1 0 alkcnyl C(0)R 1 1 : C2- 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1 : 
NR4C(0)Ri 1; or two Y moieties together may form 0-fCH2)sO- or a 5 to 6 mcmbcred 
unsaturated ring; 
10 n is an integer having a value ol 1 to 3: 

m is an integer having a value of I to 3: 

R8 is hydrogen or C 1 .4 alkyl; 

Rl0isCM0alkylC(O)2R8: 

Rl 1 is hydrogen. C1.4 alkyl, optionally substituted aryL optionally subsiiiutcd aryl C |.4alkyl. 
15 optionally substituted heteroaryl, optionally substituted heteroarylC | .4alkyl. opuonally 
substituted heterocyclic, or optionally substituted heierocyclicC|.4alkyl: 
R12 IS hydrogen, Ci-io alkyU optionally substituted aryl or optionally substituted ar\'lalkyl: 
E is optionally selected from 




20 asicrix * denoting point ol attachment of the ring, with at least one E being present: 
or a phamiaccutically acceptably salt thereof. 

Suitably, the variables for Formula (ID. such as X. R, Rj, R4 . Rs. R6, R?. Rs- R^^- 
Y. Ra. Rb. Rc. n, m. and s terms, etc. arc as defined in Formula (I) above. The E nni: 
25 dcnoiod by its poini of aiiachmcni through the asicrix (*) may optionally be prcscni. If ii 11 i.s 
noi prcscni the ring is a phenyl moiety which is subsuiuicd by the R and R 1 icmis as shown 
At least one E ring is necessary. The E ring may be substituted by the R | nioiciy m any rmt;. 
saturated or unsaturated, and is shown for purpo.scs herein substituted only in the unsaiiuaicd 
ring(s). 

30 

Exemplified compounds of Formula (III) arc 
N-|2-hydroxy-5-indanonc)-N'-(2-bromophenyl| urea: 
N-| l-hydroxynuorcnel-N'-I2-bromophenyll urea: 
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N-|3-hydroxy-9,l()-anihraquinon"2-yl|-N'-[2-bromophcnyl| urea 

Another aspect of the present invention are the novel compounds ol* Formula (III), or a 
pharmaccutically acceptable salt ihereol. as described below, which are also usclul in inhibiting 
the binding of IL-8 to its receptors in a mammal in need thereof. This invention also relates io. 
the pharmaceuiical compositions comprising a compound of Formula (III) and a 
pharmaccutically acceptable diluent or carrier. Compounds of Formula (III ) arc also usclul (or 
treating a chcmokine mediated disease, wherein ihe chemokinc is one which binds U) an IL-K a 
or P receptor and which method comprises administering an effective amouni of u compound 
of Fonnula (III) or a phanmaceutically acceptable salt thereof. Compounds of Fomiula (III) arc 
represented by the formula: 




wherein 

X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less: 

R| is independently selected from hydrogen: halogen; nitro: cyano: halosubstiiutcd C|.io 
alkyl: C|.i()alkyl; C2.l()alkenyl; Ci-io alkoxy; halosubstituicd C). loalkoxy: a/idc: 
S(0)iR4: hydroxy; hydroxyC|-4alkyl; aryl: aryl C|.4 alkyl; aryloxy: arYlC|-4 alkyloxy: 
heteroaryl: heteroarylalkyl; heterocyclic, heterocyclicC|.4alkyl: hciorourylC|.4 alkylox> : 
aryl C:- 1() alkenyl: heteroaryl C2. lo alkenyl: heterocyclicC2. lo alkcnyl: NR4R5; C2- 10 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Ri(): S(0)3H: S(0)3Rs: Ci . 10 alkyl 
C(0)R 1 1 : C2. 1 0 alkenyl C(0)R 1 1 : C2. 10 alkenyl C(0)Oft 1 1 : C(0)R 1 1 : C( 0)0R 1 2: 
0C(0) R 1 1 : NR4C(0)R 1 1 ; or two R | moieties together may form 0-(CH2)sO- or a 5 to 6 
membcrcd unsaturated ring: 

I is 0. or an integer having a value of 1 or 2: 

s is an integer having a value of I to 3: 

R4 and R5 arc independently hydrogen, optionally suhsiiiuicd C1.4 alkyl. optionally 
subsiiluied aryK optionally substituted aryl Ci.4alkyl. optionally subsiiiuied hcicroan'l. 
optionally substituted heteroaryl C|-4alkyl. heterocyclic, hcicrocyclicC 1.4 alkyl. or R4 and 
R5 together with the nitrogen 10 which they are attached form a 5 lo 7 member rins: which 
may optionally comprise an additional heieroaiom selected from 0/N/S: 

Y is independently selected from hydrogen: halogen: niuo: cyano: halosubsiiiuicd Cj. 10 alkyl: 
C 1. 10 alkyl: C2- 10 alkenyl: Cj- 10 alkoxy: halosubstiiutcd Cj. 10 alkoxy: a/.idc: S(0)iR4: 
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hydroxy; hydroxyC|-4aJkyl; aryl: aryl C|.4 alkyi: aryloxy; arylC|.4 alkyloxy: hcicmaryl: 
heieroarylalkyl: heteroarylC | .4 alkyloxy: hcicrocyclic, heierocyclicC|-4alkyl: ary! C2.|() 
alkenyl: heieroaryl C2.IO alkcnyl: hcicrocyclicC2-|() aJkenyl: NR4R5: C2-|() alkcnyl 
C(0)NR4R5; C(0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3R8: C|.|0 alkyl C(0)R| i ; 
5 C2. 1 0 alkenyl C(0)R 1 1 : C2- 1 0 alkcnyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1 : 
NR4C(0)Ri 1: or iwo Y moiciies together may form 0-(CH2)sO- or a 5 to 6 mcmbered 
unsaturated ring; 

n is an integer having a value of i to 3: 

m is an integer having a value of I to 3: 
W R8 is hydrogen or C 1-4 alkyl; 

Rio is C MO alkyl C(0)2R8; 

Rl I is hydrogen, C|.4 alkyl, optionally suhsiiiuted aryl, optionally subsiiiuied aryl Ci-4alkyL 
optionally substituted heteroaryl, optionally substituted heteroarylC |.4alkyL optionally 
substituted heterocyclic, or optionally subsiiiuicd hctcrocyclicC 1 -4alkyl: 
15 R 12 hydrogen, C | - 10 alkyl, optionally substituted aryl or optionally substituted arylalkyi: 
or a pharmaceutically acceptably salt thereof. 

Suitably* the variables, etc. for Formula (11) are the same as those defined for Formula 
(I) above, such as lor example the R variable. 



Exemplified compounds of Formula (III) are N-(2-Hydroxy-4-niirophenyl)-N'-(3- 
methoxy-2-thienyl)urca : and N-(2-hydroxy-5-niirophcnyI)-N'-(3-mcihoxy-2-thicnyl)urca. 

Another aspect of the prevSent invention is the novel C4)mpound.s c^i Formula fla), a 
25 subset of compounds of Formula (1) useful for ircatini: a chcmokinc mediated disease as 
defined herein. This invention also relates to the pharmaceutical coniposiiions comprising a 
compound of Formula (la) and a pharmaccutically acceptable diluent or carrier. The 
compounds of Formula (la) arc represented by the strucuiure: 



20 




NHS{0)2Rb 



wherein 



X is oxygen or sulfur; 

Ra is an alkyl, ar>'I. arylC}-4alkyl. heieroar^'l. heteroaryl C|.4alkyl. heterocyclic, or a 
heterocyclic C|-4alkyl moiety, all of which may be optionally substituted: 
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Rb is a NR6R7. alkyl. aryl. arylC|.4alkyI. aryl C2.4aikcnyl, heicroaryl. hcieroarylC)-4alkyl. 
hetcroarylC2-4 alkenyl. heierocyclic. or heierocyclic C | .4alkyl. or a heierocyclic 
C2-4alkenyl moiciy. camphor, all of which may be optionally subsiiiuied one 10 three times 
independently by halogen: nitro: halosubsiiiuied C | .4 alkyl ; C | .4 alkyl : C i .4 alkoxy: 
5 NR9C(0)Ra: C(0)NR6R7. S(0)3H, or aO)OC | -4 alkyl; 

R6 and R7 arc independently hydrogen or a C | .4 alkyl group, or Rfi and R7 together with the 
nitrogen to which they are attached form a 5 to 7 member ring which ring may optionally 
contain an additional heicroatom which hetcroatom is selected from oxygen, nitrogen or 
sulfur, which ring may be optionally suhstiiued: 
I (» R9 is hydrogen or a C | .4 alkyl. preferably hydrogen: 

R 1 is independently selected from hydrogen: halogen: nitfo: cyano: halosuKstiiuied Ci - 10 
alkyl: C 1 . lo alkyl: C2- 1 0 alkenyl; C i- |o alkoxy: halosubsUiuted C 1 . 10 alkoxy: azide: 
S(0)tR4; hydroxy: hydroxy Ci^lkyl: aryl: aryl C 1.4 alkyl: aryloxy: aryl C 1.4 alkyloxy: 
heteroaryl: heteroarylalkyi: hetenxryclic. heterocyclic C|.4alkyl: hcteroaryl Cm alkyloxy: 
1 .5 aryl C2. 1 0 alkenyl: hcteroaryl C2. 10 alkenyl: heierocycIicC2- 10 alkenyl: NR4R5: C2. 10 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Ri(): S(0)3H: S(0)3R8: Ci-io alkyl 
C(0)R 1 J : C2- 10 alkenyl C(0)R 1 1 : C2. |0 alkenyl C(0)ORi i : C(0)R 1 1 : C(0)0Ri2: 
0C(0) R n : NR4C(0)R 1 1 ; or two R | moieties together may form 0.(CH2)sO- or a 5 to 6 
membered un.saturatcd ring: 
20 t is 0. or an integer having a value of i or 2: 
s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, optionally .sub.stiiuied C1.4 alkyl. optionally 
substituted ar>'l. optionally .substituted aryl C i.4alkyi. optionally substituted hcteroaryl. 
optionally substituted heteroaryl Ci.4alkyl. heterocyclic. hetcrocyclicC|.4 alkyl. or R4 and 
25 R5 together with the nitrogen to which they arc attached form a .S lo 7 member ring which 
may optionally comprise an additional heicroatom .selected from 0/N/S: 

Y is independenily .selected from hydrogen: halogen: nitro: cyano: halosubsiituied C| - 10 alkyl: 
C I- 1 0 alkyl: C:- 10 alkenyl: C 1 . 10 alkoxy: halosub.stiiuted C 1 - 1 (» alkoxy: azide: S(0)tR4: 
hydroxy: hydroxyC 1 -4alkyl: aryl: ar>'l C1-4 alkyl: aryloxy: arylC|.4 alkyh)xy: heteroaryl: 
M) heteroarylalkyi: hcieroarylC | .4 alkyloxy: heterocyclic. hcicrocyclicC | .4alkyl: aryl C2. 10 
alkenyl: heteroaryl C:- 10 alkenyl: heicrocyclicCo-lo alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4R|(): S{0)^H: S(0)3Rs. Ci-i(i alkyl C(0)Ri |: 
C2- 1 0 alkenyl C(0)R 1 1 : C2- 1 () alkenyl C(0)OR 1 1 : aO)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1: 
NR4C(0)Ri 1: or iwo Y moieiie.s logcihcr may form 0-(CH2)sO- 01 a 5 to 6 membered 
35 un.saiuraicd rinj:: 

n is an integer having u value ol I to y. 

m IS an integer havins: a value of I to ?>: 

R8 is hydrogen or C 1-4 alkyl: 
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R 10 is C MO alky I C(0)2R8; 

R 1 1 15 hydrogen, C|.4 alkyl, opiionally subsiiiuicd aryl, optionally subsiiiuicd aryl C i -4alkyl. 
opiionally subsiituicd heieroaryl, optionally substituted hetcroarylC|-4alkyl. opiionally 
substituted heterocyclic, or optionally substituted heterocyclicC|.4alkyl; 
5 R 12 is hydrogen, C mo alkyl optionally substituted aryl or optionally substituted arylalkyl: 
or a pharmaccuiically acceptably salt thereof. 

A preferred ring substitution for Ri variable is monosubsiiiuted in the 3-posiiion. or the 
4- position, or di-subsiiiuted in the 3.4- position. The substituem group is suitably an elecu-on 
withdrawing moiety. Preferably Ri is nitro, halogen, cyano, u-itluoromeihyl group, or 

C(0)NR4R5 

While Y may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-posiiion or 3- position, with the 4- preferably being 
unsubstituted. If the ring is di-substiiuted, substituents are preferably in the 2'-, 3 - positions 
of a monocyclic ring. While both R] and Y can both be hydrogen, it is prefered that at least 
one of the rings be substituted, preferably both rings are at least mono-substituted, i.e. n amd 
m are each equal to 1 or more. 

Y is more preferably a mono-substituted halogen, disubstituted halogen, mono- 
substituted alkoxy. disubstituted alkoxy« methylenedioxy. aryl, or alkyK preferably these 
groups are substituted in the 2*- position or 2'-,3'-position. 

Exemplified compounds of Formula (la) arc 
N-(4-Nitr4) 2-(phcnylsulfonylamino)phcnyl)-N'-phcnyl urea 
N-((2-Phcnylsulfamido) 4-cyanophenyl)- N*-(2-bromo phenyl) urea 
25 N-(2-( Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl ) tirea 
N-(2-tAmmi) sulfonyl styryl) phenyl) N*-(2-bromo phenyl) urea 
2-1(3,4 Di-mcihoxyphenylsulfonyl)amino) phenyl) N'-(2-bromo phenyl) urea 
N-(2-|(4-Acetamidophcnylsulfonyl)aminoI phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl (2-thiophene) phenyl) N'-(2-bromo phenyl) urea 
30 N-(2-(Ammo sulfonyl (3-tolyl) phenyl) N'-(2-bromo phenyl) urea 

N-(2-( Amino sulfonyl (8-quinolinyl)) phenyl) N*-(2-bromo phenyl) urea 
N-(2-l Amino sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) urea 
N-|2-I||2-fTrinu(m)mcthyl)phenyl|sulfonyl)amino)phenyl|-N'-(2-bromophenyl)urca 
N-{2-Bri)nit)phcnvl)-N'-|2-dimeihylaminosullonylamino)phcnyljurca 
35 N-|2-{PhcncihylsuIfonylamino)phenylJ-N-(2-bromophenyl)urea 

N-|2-I(2-AcLMamid(>-4-mcihyUhiazol-5-yl)sulfonylamino)phcnyl)-N'-(2-bromophenyl)urca 

N-(2-|(2.3-Dichlorothien-5-yI)Jsulfonylamino)phenyl)-N'-f2-bromophenyl)urea 

N-(2-|(3.5-Bisirinuoromethylphenyl)sulfonylaminolphenyll-N'-(2-bromophenyl)urea 
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N-|2-((2-Benzyl)suironylamino]-(5-irinuoromeihyl)phenyI|-N'-(2-br()mophcnyl)urca 
N-|2-|2-(3-Niirophenyl)suUonylamino)phcnylj-N'-(2-bromophcnyl)urea 

N-(2-f2-(4-Phenoxyphenyl)sullonyIaminojphenyl|-N'-(2-bromophcnyl) urea 
N-((2-(IS)-l()-CamphorsulfonyIamino)phenyl)-N'-(2-bromophcnyl)urea 
N-(|2-( I R)- IO-CamphorsuIf{)nylamino|phenyl)-N'-(2-bromophcnyl)urca 

N-(2-(2-(2-Niiro-(4.trifluoromeihyl)phenyl)sulfonylamino)phenyl-N*-(2-bromophcnyl)urca 
N-(2-(2-Amino-(4-irifluoromeihyI) phenyl) sultonylamino| phenyl)- N'-f2- 
broroophenyl)urea 

N-(2-(aminosulfonyl phenyl) 3-ainino phenyl] N'-(2-bromo phenyl) urea 

Another aspect of the present invention is the novel compounds of Formula (lb), a 
subset of compounds of Formula (I) useful for treating a chemokinc mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound ol" Formula 
(lb) and a phamiaceutically acceptable diluent or carrier. The compounds of Formula (lb) arc 
represented by the sirucuture: 



wherein 

X >.<i t)xygcn or sulfur: 
X| i.s oxygen or sulfur; 

R| i.s independcniiy .selected from hydrogen: halogen: niiro: cyano: haJo.sub.siiiuied C].\{) 
alkyl: C i . |() alky): C2- 10 alkenyl: C i - jo alkoxy: haJo.subsiiiuied C i . lo alkoxy: azidc: 
S(0)iR4; hydroxy: hydroxyCi.4alkyl: aryl; aryl C1-4 alkyl: ar>'loxy: arylC 1.4 alkyloxy: 
heieroaryl: heieroarylalkyl: heterocyclic, heterocyclic C|-4alkyl: hcicroaryl C1.4 alkyloxy: 
ar\'I C2- 10 alkenyl: heieroaryl C2- 10 alkenyl: hcierocyclicC2- 10 alkenyl: NR4R5; C2- |(i 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Rl(): S(0)3H: S(0)3Rs: C|- 10 alkyl 
C(0)R I i : C2- 10 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 : aO)R 1 1 : C(0)OR i :: 
0C(0) R 1 1 : NR4C(0)R 1 1 : or two R 1 moieties together may form 0-(CH2)sO- «)r a .S lo 6 
nicmbcrcd un.saiurated ring: 

I i.s 0. or an integer having a value ol I or 2: 

s is an integer having a value of I to 3: 

R2 is a substituted aryl. hctcmaryl. or heterocyclic ring which ring has a functional moiety 
providing the ionizable hydrogen having a pKa of 10 or less: 
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R4 and R5 arc independcnlly hydroj:cn, opiionally subsiiiulcd C1.4 alkyK opiionally 

suhsiiiuied aryl, opiionally subsiiiuicd aryl C|-4alkyK opiionally subsiituied heicroar>'l. 
opiionally subsiiiuied heicroaryl C | .4alkyl, heicrocyclic. heicn)cyclicCi.4 alkyl. or R4 and 
R5 together with the nitrogen to which they arc attached form a 5 10 7 member ring which 
5 may opiionally comprise an additional heieroaiom selected from 0/N/S: 

Y is independently selected from hydrogen: halogen: niiro; cyano: halosubsiituied Ci - 10 alkyl: 

C 1 . 1 0 alkyl: C2- 1 0 alkenyl: C | . 1 0 alkoxy: halosubstiiutcd C | - 1 0 alkoxy : azidc: S{0)iR4: 
hydroxy: hydroxyCi.4aJkyl: ar)'l; aryl C|-4 alkyl: aryloxy: arylCM alkyloxy: heteroao'l: 
heteroarylalkyl: heieroarylCi.4 alkyloxy: heicrocyclic. heterocyclicC|.4alkyl: aryl 02- 10 
10 alkenyl: heteroaryl C2- 10 alkenyl: heierocyclicC2- 10 alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4RlO; S(0)3H: S(0)3R8: Cj-io alkyl C(0)R 1 1 : 
C2- 1 0 alkenyl C(0)R 1 1 : C2. 1 0 alkenyl C(0)OR 1 1 : C(0)R ] i : C(0)OR 1 2: 0C(0) R |i : 
NR4C(0)R 1 1 : or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 membered 
unsaturated ring: 
15 n is an integer having a value of I 10 3; 

m is an integer having a value of 1 to 3; 

Rf^ is hydrogen or C 1 .4 alkyl; 

R|OisCuioalkylC(0)2R8: 

R| 1 is hydrogen, C I -4 alkyl. optionally substituted aryl, optionally substituted aryl C|-4alkyl, 
20 optionally substituted heteroaryl, optionally substituted heteroarylC ).4alkyl, optionally 
substituted heterocyclic, or optionally substituted heierocyclicC i ^alkyl: 
R 12 is hydrogen. C mo alkyl. optionally substituted aryl or optionally .substituted arylalkyi: 
or a pharmaccutically acceptable .salt thereof. 

25 Suitably, the variable, etc. for Formula (lb) are the .same as iho.sc defined for Formula 

(I) above, such as for example the functional moieties on the R2 group having an ionizablc 
hydrogen with a pKa of 10 or less. Suitably such functional groups include, but arc noi 
limited to. hydroxy, carboxylic acid, thiol. -NH-C(0)Ra. -QONRftR?. .sub.stituted 
sulfonamides of the formula -NHS(0)2Rb- -S(0)2NHRc- NHC(X2)NHRb. or icira/.oyl las 

30 defined for Formula (I). 

Suitably lor comptmnds of Formula flh). a preferred ring subsiituiion for R 1 is in the 
3-posiiiim. the 4- position or is preferably di substituted in the 3.4- po.siiion. The .subsiiiuent 
grt)up is .suitably an electron withdrawing moiety. Preferably R i is nitro, halogen, cyano. 
35 trinuonmicihyl group, or nO)NR4R5. 

While Y may be sub.stiiuied in any of the 5 ring positions, preferably the ring with the 

Y moiety is mono-substituted in the 2-position or 3- piKsiiion. with the 4- preferably being 
unsubstituied. If the ring is disubstiiuted. sub.stituenLs are preferably in the 2' or 3' position of 
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a monocyclic ring. While both R i and Y can both be hydrogen, it i.s prcfercd thai ai lca.st one 
of the rings be substituted, prclcrably both rings arc at least mono-sub.stiiuicd, i.e. n amd m a 
each equal to I or more. 

Suitably for compounds of Formula (lb), Y is more preferably disubsiiiuied halogen, 
mono-substituted halogen. disub.sUiuted aUcoxy, mono-.substituied alkoxy. meihylcncdioxy. 
aryl, or alkyl. preferably in the 2'posiiion or 2*..^*-position. 

Another aspect of the present invention is the novel compounds of Formula (Ic). a 
subset of compounds of Fonmula (I) useful for treating a chemokine mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound of F<)m»ula 
(Ic) and a pharmaceuiically acceptable diluent or carrier. The compounds of Formula (Ic) arc 
represented by the suiicuture: 



wherein 

X is oxygen or sulfur; 

X I is oxygen or sulfur: 

R) is independently selected from hydrogen: halogen: niu-o; cyano: halosubstiiuied Ci-io 
alkyl : C 1 - 10 alkyl: C2- 1 0 alkenyl: C | . i (> alkoxy: halosubstiiuied C | . | o alkoxy: azidc; 
S(0)iR4: hydroxy: hydroxyC | -4alkyl: aryl: aryl C | .4 alkyl: aryloxy: aryl C | .4 alkyloxy : 
heteroaryl: heieroarylalkyl: heterocyclic. hetcrocyclicC|.4alkyl: heieroar>'lC 1 -4 alkyloxy: 
aryl C2- 10 alkenyl: heteroaryl C2- 10 alkenyl: hcicrcK-ydic C:- 10 alkenyl: NR4R5: C:. ki 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R|o: S(0)3H: S(0)3Rs: C|- 10 alkyl 
C(0)R II : C2. HI alkenyl C(0)R 1 1 ; C2. |0 alkenyl C(0)OR'| i : C(0)R 1 1 : C(0)OR 1 : : 
0C(0) R n : NR4C(0)R 1 1 : or iwo R 1 moieties U)gethcr may form 0-(CH2)sO- or a m o 
mcmbcred unsaturated ring: 

( in 0. or an integer having a value of I or 2: 

.s is an integer having a value of I 10 3; 

R4 and R5 arc indcpcndcnily hydrogen, optionally substituted C 1 .4 alkyl. tipiionaliy 
substituted ar>'l. optionally .sub.stituicd ar>'l C|.4alkyl. optionally sub.siituicd hcicroanl. 
optionally subsiitmcd heieroaryl C1.4 aJkyl. hctcn»cyclic. heierwyclic C 1 .4 alkyl. or R4 
and R5 together with the nitrogen to which they arc attached form a 10 7 member rin'j 
which may opiionall\ compri.se an additional hcieroatom selected from 0/N/S: 

V is independently .selected from halogen: niu-o: cyano: halosub.stituied C 1 - 1 0 alkyl: C 1 . 1 0 
alkyl: C2.|() alkenyl: C|. 10 alkoxy; halcsubsUiuted Ci-io alkoxy: azidc: S(0)tR4: 
hydroxy; hydmxy C 1 «4alkyl: aryl; aryl C m alkyl: aryloxy; ar>lC 1 .4 alkyloxy: heicroanl: 
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heicroarylalkyl: hcicroarylC | -4 alkyloxy: hcierocyclic, heterocyclic Ci-4alkyl: aryl C2-l() 
alkcnyl: hcicroaryl C2. 10 alkcnyl: hcicmcyclic C2. 10 alkenyl: NR4R5: C2.IO alkenyl 
C(0)NR4R5: C(0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3R8: Cmq alkyl aO)Ri i; 
C2- 10 alkenyl C(0)R II ; C2. 10 alkenyl C(0)OR | j : C(0)R| 1 : C(0)OR 12: 0C(0) R n : 
5 NR4C(0)R 11 : or iwo Y moieiies logcihcr may form 0-(CH2)sO- or a 5 to 6 membered 
unsaturated ring: 
n is an integer having a value of I to 3: 
m is an integer having a value of I to 3: 
R8 is hydrogen or C j .4 alkyl; 
10 R|OisCMoalky)C(0)2R8: 

R| 1 is hydrogen. C1.4 alkyl, optionally subsiiiuied aryK optionally subsiiiuted aryl C|.4aIkyK 
optionally substituted heieroaryl, optionally substituted heieroarylC|.4alkyl. optionally 
substituted heterocyclic, or optionally substituted heterocyclicCi-4alkyl; 
R12 is hydrogen. Cj. 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl: 
15 provided thai 

when n =1 than Y is substituted in the 2- or 3- position; 

when n =2 than Y is di -substituted in the 2'- 3*- position, the 2 -5'- position, the 

position, the 3*-5* or the 3 -6' position: 
when b = 3 than Y is trisubstitutcd in the 2*-3*-5* or the 2'"3 -6 - positions; 
20 further provided that 

when Xi is O, m=2, Rj is 2-i-butyL 4-methyL and n=3 than Y is not 2 -OH,3 -t- 
buiyl. 5'-mcthyl: 

when X | is m=l. Rj is 4.mcthyl. and n=2 than Y is not 2'-0H. 5'-niethyl: 
when X j is O. m=l. R| is hydrogen, and n=2 than Y is not 2-fi'-diethyl: 
25 when X 1 is O, m=l. Ri is 6-OH. and n=2 than Y is not 2'-5'-mcthyl: 

when X 1 is S. m= I . R | is 4-ethyl. and n= I than Y is not 2-meihoxy: 
or a pharmaceutically acceptably salt thereof . 

SuiUibly. the variables, etc. for Formula (Ic) arc the same as those defined for Formula 
30 (I) above unless indicated. . 



Suitably for compounds of Formula (lo. a preferred ring substitution for Ri is in thi* 
3-position. the 4- position or di substituted in the 3.4- position. Preferably R 1 is other than 
hydrogen. The .substitucnt group is suitably an electron withdrawing moiety. Preferably R| is 
35 nitro. halogen, cyano. trill uoromethyl group, or C(0)NR4R5. 

While \ may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is moni>-substituted in the 2-posiuon or 3- position, with the 4- preferably being 
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unsubsiiiuicd. 11 the nng is disubsiiiuicd, subsiiiuenis are preferably in the 2' or 3' posiiit>n ol 

a monocyclic rin*:. While boih Rj and Y can boih be hydrogen, ii is prciercd thai ai least one 

of ihc rings be substiiuicd, preferably both rings arc ai least mono-subsiituicd, i.e. n amd m an* 

each equal to I or more. 
5 Suitably Tor compounds of Formula (Ic), Y is more preferably a mono-subsiiiuted 

halogen, disubsiiiuicd halogen, mono-subsiiiuicd alkoxy, disubsiiiuied alkoxy. 

meihylencdioxy. aryK or alkyl, preferably with these groups in ihc 2'posiiion or 2»3-posiiion. 
Exemplified compounds of Formula (Ic) arc: 

N-|2-Hydroxy-4-(meihoxycarbonyl)phcnyl|-N'-phenylurea; 
10 N-|2-Hydroxy-5-niiro-phenyl)-N'-phcnyl urea 

N-(2-Hydroxy-4-fluorophenyl)-N'-phenyl urea 

N-(2-Hydroxy-4-(irinuoromeihyl)phenyl)-N'-phenyl urea 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2-hydroxy-4-niu-ophenyl) urea 

N-(2-Hydroxy-4-niirophenyl)-N -phenyl-thiourea 
15 N-(2-Hydroxy-5-niirophcnyl)-N-(3-methoxy-2-ihienyl)urea 

N-(2-Hydroxy-4-niirophenyl)-N-(3-meihoxy-2-lhienyl)urea 

N-(2-Hydroxy-4-niirophenyl)-N-(3-meihoxyphenyl)urea 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-meihoxyphenyI)urea 

N-(2-Hydroxy-4-niU"ophenyl)-N-(3-lrinuoromethylphenyl)urea 
20 N-(2-Hydroxy-4-niirophenyI)-N*-(2-irinuoromcihylphenyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N-(4-irinuoromelhylphenyl)urea 

N-(2-Hydroxy-4-nilrophenyl)-N'-(2-bromophcnyl)LTea . 

N-(2-Hydroxy-4-niirophcnyI)-N'-(3-bromophcnyI)urea 

N-(2-Hydroxy-4-niirophcnyl)-N'-(4-bromophcnyl)urea 
25 N-(2-Hydroxy-4-niirophcnyl)-N'-(2-phcnylphenyl)urea 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-niirophenyl)urca 

N-(2-Hydroxy-4-niirophcnylVN'-(2-fluorophenyl)urea 

N-(2-Hydroxy-4-niirophcnylVN*-(2.fvdinuorophcnyr)urca 

N-(2-Hydroxy-4-niirophcnyn-N'-(2-cthoxyphcnyMurca 
30 N-f2-Hydroxy-4-niirophcnyl)-N'-(2-ethylphcnyl)urca 

N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-irifluoromcihoxyphcnyl)urca 

N-(2-Hydroxy-4-niirophenyl) N -(2-mcihylihiophenyl) urea 

N-f2-Hydroxy-4-niiro-phcnyl) N'-(2-chloro 6-meihyl phenyl) urea 

N-(2-Hydroxy-4-niiro-phenyl) N*-(2-sulfoxymcihyl phenyl) urea 
35 N-(2-Hydroxy-4-irinuoromcihyl phenyI)-N'-f2-bromo phenyl) urea 

N-(2-Hydroxy-4-irinuoromeihyl phenyn-N'-(2-phenyl phenyl) urea 

N-f2-Hydroxy-4-carbomeihoxy phenyl )-N'-(2-phenyl phenyl) urea 

N-i2-Hydroxy-4-nurophcnyl)-N-(2.3-dichloro phenyl) urea 
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N-(2-Hydroxy-4.niirophenyl)-N*-(2.4-dichloro phenyl) urea 
N-(2-Hydroxy-4-niin)phcnyI)-N*-(2-chloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl)-N*-(2,4-dibromo phenyl) urea 
N-(2-Hydroxy- l-napihyl)-N'-(2-bromo phenyl) urea 
5 N-(2-Hydroxy-4-niirophenyl)-N'-(2,3-meihylenedioxyphenyl)urca 
N-(2-Hydroxy-4-nitropheny]) N*-(3-chloro 2-meihoxy phenyl) urea 
N-[2-Hydroxy-4-(Benzylamino)carbonyl phenyl]-N-(2-brom()phenyl)urea 
N-(2-Hydroxy-4-niu-o phenyl)-N'-(2-phenoxy phenyl) urea 
N-(2-Hydroxy-4-nuoro phenyl)-N -(2-bromo phenyl) urea 

10 N-(2-Hydroxy-3,4-difluoro phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-meihyI phenyl)-N -(2-bronio phenyl) urea 
N-(2-Hydroxy-4-niiro phenyl)-N*-(2-phenylaniino phenyl) urea 
N-(2-Hydroxy 3-carboxyphenyl)-N'-(2-bronio phenyl) urea 

1 5 N-(2-Sulfhydryl-4-bromo phenyl)-N -(2-bromo phenyl) urea 
N-(2-Hydroxy 4-nitro phenyl)-N -(2-iodo phenyl) urea 
N-(2-Hydn)xy 4-miro phenyl)-N -(2-bromo phenyl) thiourea 
N-(2-Hydroxy-4-a2idophenyl)-N'-(2-mcihoxyphenyl)urea 
N-[2-Hydroxy-5-cyanophcnyI]-N'-12-bromophenyl] urea 

20 N-(2-Hydroxy-3-nuorophenyl]-N-f2-bromophenyl] urea 

N-[2-Hydroxy-3-nuoro-5-bromophenyl]-N'-f2-bromophenyll urea 
N-f2-Hydroxy-3-chIorophenyll-N*-I2-bromophenyIJ urea 
N-|2-Hydroxy-3-trinuoromethyIpheny]|-N'-(2-bromophcnyl | urea 
N-|2-hydroxy-3,4-diphenyI phenyl |-N'-(2-bromophenyI] urea 

25 N-f2-Hydroxy-3-glycincmeihylesicrcarbonylphenyl|-N'-[2-bromophcnylI urea 
N-(2-Hydroxy-3-glycincarhonylphcnyll-N'-|2-bromophenyl| urea 
N-(2-Hydroxy-3.5-dichlorophenyl|-N*-i2-bromophenyll urea 
N-f2-Hydroxy-3-niirophcnyl]-N'-I2-bromophcnyl] urea 
N-(2-Hydroxy-3.4-dichlorophenyl|-N'-[2-bromophenyl] urea 

30 N-|2-Hydroxy-3-cyanophenyl)-N'-(2-bromophenyll urea 
N-[2-Hydroxy-4-cyanophenyll-N-(2-bromophenyl] urea 
N-(2-Hydroxy-4-cyanophenyll-N*-|4-mcihoxyphenyl] urea 
N-|2-Hydroxy-4-cyan()phenyl)-N'-(2-phcnylphenyll urea 
N-|2-Hydroxy-4-cyanophcnyl|-N'-|2-mcihylphenylj urea 

35 N-|2-Hydri)xy-4-cvanophcnyl]-N*-|2-irinuoromeihylphenylI urea 
N-( 2-Hydroxy-4-cyanophenyl )- N*-[ 3-trinuoromeihylphenyl | urea 
N-|2-Hydroxy-4-cyanophenylj-N'-|4-irinuoromeihylphenyl] urea 
N-[2-Hydroxy-3-n-propylphenylJ-N*-|2-bromophenyl| urea 
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N-(2-Hydroxy-4-eihylphenyll-N*-[2-bromophenyl| urea 
N-[2-Hydroxy-3-phenyJaminocarbonyl phenyl)-N'-|2-bromophenyl| urea 
N-[2-Hydroxy-3-cyan(v4-meihylphenyl|-N'-[2-bromophenyl| urea 
N-f2-Hydroxy-4-carbophenyl phenyl |-N'-|2-broniophenyll urea 
5 N-(2-Hydroxy-3-carbophenyl phenyl |-N'-[2-bromophenyl J urea 
N-|2-Hydroxy-3-benzyloxy phenyl)-N'-[2-broniophcnyl| urea 
{E)-N-(4-I2-(Methoxycarbonyl)elhenyl)-2-hydroxyphenyl|-N'-|2-bromophcny]| urea 
(E)-N-(3-f2-(Meihoxycarbonyl)elhenyll-2-hydroxyphenyl|-N'-I2-broniophenyl)urca-N'- 
bromophenyl) urea 

10 (E)-N-[3-I2-(Aniinocarbonyl)ethenyll-2-hydroxyphenylJ-N'-[2-broniophcnyl|urca-N^ 
bromophenyl] urea 

(E)-N-(4-f2-(Aniinocarbonyl)eihenyll-2-hydroxyphenylJ-N'-(2-brpmophenyl|urca-N -|2- 
bromophenyl] urea 

N-f2-Hydroxy-4-benzamide phenyl)-N-(2-bromophenyl| urea 
15 N-[2-Hydroxy-4-aminocarbonyl phenyl]-N-[2-bromophenyll urea 

N-(2-Hydroxy-3,5,6-irinuorophenyl)-N*-(2-bromophenyl)urea 

N-(2-Hydroxy-3-fluoro-4-trifluoromeihylphenyl)-N'-(2-bromophenyI)urea 

N-(2-Hydroxy-3-iodophenyl)-N'-(2-bromophenyl)uiea 

N-[2-Hydroxy-4-cyanophcnyll-N-I4-phenylphenyl] urea 
20 N"(2-Hydroxy-4-cyanophcnylI-N-[2,3-dichlorophenyll urea 

N-(2-Hydroxy-4-cyanophenyl]-N-I2-melhoxyphenyI] urea 

N-[2-Hydroxy-4-cyanophenyI|-N*-(3-meihoxyphenyl| urea 

N-I2-Hydroxy-5-nuorophenyl]-N'-I2-bromophenyl] urea 

N-|2-Hydroxy-5-irifluoromeihylphenyIl-N'-(2-broniophcnyI j urea 
25 N-[2-Hydroxyphenyl)-N*-(2-bron)ophenyl) urea 

N:fTrans-3-Myrl-2-hydroxyphcnyI)-N'-(2-bromophenyl| urea 

N-l 2-Hydroxy-3.4-dichloropheny] I-N'-| 2-mcihoxyphcnyl ) urea 

N-|2-Hydroxy-3.4-dichlorophcnyl|-N'-[4-methoxyphcnyl| urea 

N-f2-Hydroxy"3,4-dichlorophenyl|-N*-|3-irinuoromcihylphenyl| urea 
30 N-[2-Hydroxy-3.4-dichlorophenyll-N'-|2-phenylphenyl| urea 

N-(2-Hydroxy-3,4-dichlorophenyll-N'-[4-phenylphenyl| urea 

N-[2-Hydroxy-3.4-dichlorophenyl|-N'-(2.3-dichlorophcnyl| urea 

N-(2-Hydr()xy-4-isopropylphenyl|-N'-|3-irinuoromeihylphcnyl| urea 

N-|2-Hydroxy-3-naphihyI|-N'-I2.3-dichlorophenyll urea 
35 N-(2-Hydroxy-4-azidophenyI)-N'-(2-iodopheny])urea 

N-(2-Hydroxy-3-azidophenyl)-N'-(2-bromophenyl)urea 

N-f2-Hydroxy-3-cyanophenyl|-N'-f2-methoxyphenylI urea 

N-(2-Hydroxy-3-cyanophenyl|-N*-|3-trinuoronieihylphenylj urea 
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N-|2-Hydroxy-3-cyanophcnyl)-N'-|2-phcnylphenyl| urcij 
N-|2'Hydr()xy'3-cyanophcnyl)-N'-|2J-dichlorophcnyl| urea 
N-|2-Hydroxy-4MSopropylphenyl)-N'-|2,3-dichlorophcnyl| urea 
N-(2-Hydroxy-4'isopropylphcnyll-N'-(2-chloro-5-irinuoromcihylphcnyl| urea 
5 N-(2-Hydroxy-3-phenyJpheny)|-N'-f2,3-dichIorophcnyIl urea 
N-(2-Hydroxy-5-nitrophenyl |-N'-(2-mcihoxyphenyl 1 urea 
N-(2-Hydroxy-5-niirophenylj-N'-(3-lrinuoromcthylphcnyl| urea 
N-I2-Hydroxy-5-nitrophenyl)-N*-f2-phenyIphcnyll urea 
N-(2-Hydroxy-5-niirophenyl)-N'-f2,3-dichIorophenyl) urea 
10 N-f2-Hydroxy-5-elhylsulfonylphenyJ]-N-I2,3-dichlorophcnyl| urea 
N-(2-Hydroxy-3,4-dichJorophcnyl)-N'-f2,4 dimeihoxyphenyJ) urea 

N-[2-HydroxyO,4-dichlorophenyl]-N*-f2<hJoro-5-irinuoromcihylphcnyl| urea 

N-(2-Hydroxy-3,4-dichlorophenyll-N'-|benzyll urea 

N-I2-Hydroxy-4-isopropylphenyl)-N*-I3-irinuoromeihyJphcnyl| urea 
15 N-I2-Hydroxy-3-naphihyl]-N'-f3-trifluoromelhylphenyl| urea 

N-f2-Hydroxy-3-naphihyl)-N'-I2,3-dichlorophenyl) urea 

N-f2-Hydroxy-3-naphthyll-N-(benzyIl urea 

N-[2-hydroxy-3-(phenylaminocarbonyl) phenyl ]-N'-(bcnzoy 1 1 urea 

N-(2-Hydroxy-3-irifluoromeihylphenyl]-N*-(benzoyl] urea 
20 N-[2-Hydroxy-4-cyanophcnyll-N'-(benzoyl] urea 

N-[2-Hydroxy-5-naphtha]enesulfonic acidJ-N'-(2-bromophenyl | urea: 

N-I2-Hydroxy-4-nap/ithalcnesulfonic acidJ-N -f2-bromophenyl | urea; 

N-(2-Hydroxy 3-napihyl) N*-(2-bromo phenyl) urea: 

N-(2-Hydroxy-l-napthyl)-N'-(2-bromo phenyl) urea: 
25 N-(2-Hydroxy-4-niirophenyl)-N*-( l-naphlhyl)urea: 

Suitable pharmaceutically acceptable salLs arc well known to those skilled in the su-t and 
include basic salts of inorganic and organic acids, such as hydrochloric acid, hydrohromic 
acid, sulphuric acid, phosphoric acid* methane sulphonic acid, ethane sulphonic acid, acetic 

30 acid, malic acid, tartaric acid, citric acid« lacuc acid, oxalic acid, succinic acid, lumurtc acid, 
maleic acid, benzoic acid, salicylic acid, phenylacctic acid and mandelic acid. In addition, 
pharmaceutically acceptable salts of compounds of Fom)ula (I ) may also be Ibmicd with a 
phamiaceutically acceptable cation, lor instance, if a .suKsiiiuent group comprises a carbox y 
moieiy. Suitable pharmaceutically acceptable cations are well known lo those skilled in the m 

35 and include alkaline, alkaline earth, ammonium and quatemar>' ammonium cations. 



The following ierm.s. as u.sed herein, refer to. 

* "halo" - all halogens, that is chloro. fluoro. bromo and iodo. 
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• "C 1 . loalkyP* or "alkyP' - both straighi and branched chain radicals ol" I lo 10 carbon 
aioms. unless ihe chain Icnglh is oihcrwisc limiicd, including, bui noi limited lo. mcihvK cihyl. 
/7-propyK iso'propyl n-buiyl, .vf^c-buiyL /.vr^-buiyK /m-buiyl. n-peniyl and ihc like. 

• The lerm "cycloalkyr* is used herein lo mean cyclic radicals, prererably ol 3 lo 8 
5 carbons, including bui not limiicd lo cyclopropyl. cyclopeniyl. cyclohexyl, and ihc like. 

• The icrm "alkenyl" is used herein ai all occurrences lo mean siraighi or branched 
chain radical of 2- 10 carbon aioms. unless the chain lengih is limiied ihcrcio. including, bui noi 
Hmiicd 10 cihenyl, 1-propenyL 2-propenyL 2-meihyM-propenyK l-buienyl. 2-buienyl and ihc 
like. 

10 • "ar)'! ' - phenyl and naphlhyl; 

• "heieroaryl" (on iis own or in any combinaiion, such as "hcicroaryloxy". i)r 
"heieroaryl alkyl") - a 5- 10 membered aromaiic ring sysiem in which one or more rings coniain 
one or more heieroaioms selccicd from ihe group consisiing of N, O or S. such as, bui noi 
limiied, lo pyrrole, pyrazole, furan, ihiophene. quinolinc. isoquinolinc. quinazolinyl. pyridine. 

15 pyrimidinc, oxazolc, ihiazolc, ihiadiazolc, mazolc, imidazole, or benzimidazolc. 

• "heterocyclic" (on iis own or in any combinaiion, such as "hcierocyclicalkyD - a 
saiurated or panially unsaturated 4- 10 membered ring .system in which one or more rings 
conuiin one or more heteroaioms selected from the group consisting of N. O. or S: such as, bui 
noi limited to, pyrrolidine, piperidinc, piperazine, morpholine, letrahydropyran, or 

20 imidazolidine. 

• The lerm "arylalkyl" or "heteroarylalkyl" or "hcierocyclicalkyl" is u.scd herein lo 
mean C| . 10 alkyl. as defined above, attached to an ar>'l. heteroar>'l or heterocyclic moieiy. as 
also defined herein, unless oihenvi.sc indicated, 

• ".suhinyl" - ihc oxide S (O) of ihc corresponding .sulfide, ihc term "ihio" rclers lo the 
25 sulfide, and the term "sulfonyl" refers lo the fully oxidized S(0)2 nioieiy. 

• The lemi "wherein two Ri moieiies (or iwo Y moieiics) may loceihcr fomi a 5 or 6 
membered un.saiuraied ring" is u,sed herein lo mean ihc Ibrmaiion of a napihylcno ring sy.stem 
or a phenyl moieiy having aiiached a 6 membered panially uasaiuraicd ring such as a C6 * 
cycloalkenyl. i.e hexenc, or a C5 cyloalkenyl moiciy, cych)peniene. 

30 

The compounds of Formula (1), (la), (lb), (Ic). (II) and (III) may be obiaincd by 
applying synihciic procedures, ,somc of which arc illusiraicd in ihc Schemes below . The 
synihcsis provided for in these Schemes is applicable for ihc producing compounds ol' Formula 
(1), (la). (ID and (III) having a variciy of diflercni R, R|. and Ar groups which arc reacted. 
35 employing optional subsiiiucnis which are .suiiably proiccted, lo achieve ctmipaiibiliiy wiih ihe 
rcaciions outlined herein. Subsequeni deproicciion. in iho.se cases, then affords compounds of 
ihe naiure generally di.sclo.sed. Once ihc urea nucleus has been esiabli.shcd. funhcr compounds 
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of ihcsc lormulas may be prepared by applying standard lechniques lor t unciiona) group 
inicrconversion. wcU known in the an. While ihc schemes arc shown wiih compounds only ol' 
Formula (I) this is merely lor illustration purposes only. 



Scheme 1 




R=NH2. OH. CO2H, SH a)PhNCO 
5 NHSO2R 

Onho substiiuied phenyl ureas shown in 2-scheme | may be prepared by standard 
conditions involving the condensation of commercially available ortho substituted 
aniline(Aldrich Chemical Co*. Milwaukee, Wi) with the commercially available optionally 
10 substituted aryl isocyanatc (Aldrich Chemical Co., Milwaukee, Wi) in an aprotic solvent 
(DMF, toluene). When the l-(RS02NH)2-(NH2)Ph is not commercially available it can be 
made by ueaiing the commercially available RSO2CI with the cooresponding 2-phenylene 
diamine in the presence of an base like uiethyl amine or NaH in an aprotic solvent (like 
methylene chloride or DMF). 



Scheme 2 



R-=OH. NHj, NHSO2R ^>"N03. 23 b)SnCl2. EtOH 

n the desired 2-substiiuicd aniline 5-schemc 2 . is noi commercially available the 
ctifresponding niiro compound can be prepared I'rom 3-scheme 2 . under siandard niyation 
2() conditions (using HNO;^ or BF4NO3) at 23 ®C. The niiro compound is then reduced to the 
corresponding aniline using SnClj in EtOH(or alicmately H2/Pd or LiAlFii). 
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fi 2 fi 

a) NH4SCN. Bt2 

b) NaOH EtOH 



II ihc desired 2-anuno bcnzcncihiol K-schemc ^ is noi commercially available ii can be 
.synthesized by rcaciion of the phenyl aniline with the thincyanate anion in the presence ol'an 
oxidantflikc bromine) to produce the 2-amino benzthiazole 7-schemg 3 . This thiazolc can then 
be hydrolyzed to the desired 2-amino benzenethiol 8-scheme 3 with a strong base like NaOH in 
a proiic solvent (i.e.. EtOH). 

Scheme 4 




a)TBSCl. imid. DMF b)i)CICXCI. NaHCOa. ii)PhNH2 c)El3N«HF. CH3CN 
In the case where the thioisocyanaie or phenyl isocyanaic i% noi commercially 
available, the thiourea or urea 11 -.scheme 4 may be prepared from the commercially available 
ortho substituted aniline. This compound is first protected with a protecting group (ten-butyl 
dimeihyi .silyl or benzyl ) by conditions well known in the arKsec Greene. T Protecting 
Grouns in Orpanic Svnthesis. Wiley&Sons. New York. 198 1 ). This protected aniline is then 
reacted, in the presence of a ba.se(likc uieihyl amine or sodium bicarhonaic). with either 
ihiophosgene or a .solution of phosgene in an aprotic .solvent (ie. DMF. toluene), followed b> 
aniline to produce the protected thiourea or urea respectively. The corresponding urea or 
thiourea is then dcprotcctcd. using conditions standard in the art. to fomi the desired thiourea 
or urea H -.scheme 4. 
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12 



CO2H 



a.b 




a)(PhO)2PON3,Et3N b)PhXNH2 
X=OH. NHSO2R. SH 



Alternately the urea can be formed using a Curiius reairangemeni from the 
corresponding aromatic or ihiophene carboxylic acid 12-scheme 5 . The carboxylic acid is 
submitted to standard Curtius conditions ({PhO)2PON3, EtjN or ClCOCOCl followed by 
5 NaN3) and the intennediate isocyanate is trapped by an appropriately substituted aniline. 

Pharmaceutically acceptable salts of compounds of Formula (I) may be obuiined in 
known manner, for example by ireatmenl thereof with an appropriate amount of acid or base in 
the presence of a suitable solvent. 



Another aspect of the present invention is the novel synthesis of cyano niu^ophenol 
intermediates. Numerous conversions of aryl halides to aryl cyano derivatives with copper (I) 
cyanide have been published. However, no examples of an aryl ring with a hydroxy group 
present were mentioned. Several attempts to obtain a cyano phenol moiety with published 

15 results failed. Using known conditions of elevated temperatures, greater than 170'C, such as 
from 1 80 10 210' did not yield displacmeni of the halogen to a cyano moiciy. Standard bases, 
such as DMF and pyridine further provided no desired product. Intermediates such as 2- 
amino-5-nuorophenol. 2-niU'o-5-lluorophenol, 2-niu-o-5-methyl-6-bromophenol were tried 
with a change of halogens, from fluorine to chlorine to bromine, and with use of copper (1) 

20 cyanide. The u,^e of a bromine derivative, such as 2-nitro-5-meihyl-6-bromophcnol . with 
dimethyUomiamidc and using triethylaminc wiUi a catalytic amount of dimethylamino pyridine 
and copper (I) cyanide ai reduced temperatures,, i.e. <l(Xrc, preferably 60 to aboui HO C lor 
reduced times from strandarized procedures, i.e., < 18 hours, preferably about 4 tci 6 hours 
yielded the desired products. 

25 Therefore one aspect of the invention is to a process Ibr producing a cyano phenol 

derivative of the fomiula: 



10 
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wherein R) is as defined for Formula (I) above, which method 



comprises reacting a compound of the lormula: 

OH 



X 




wherein X is halogen with copper (I) cyanide, dimeihyllormamidc. 
trieihylamtne and a catalytic amount of dimethylamino pyridine. Preferably, the process is run 
5 at reduced temperatures of about 60 to about 80*0. Preferably X is bromine. 

In the Examples, all temperatures are in degrees Centigrade CCl Mass spectra were 
perlormed upon a VG Zab mass spectrometer using fast atom bombardment, unless otherwise 
indicated. ' H-NMR (hereinafter "NMR**) spectra were recorded at 250 MHz or 4(X)MHz 
1 0 using a Bruker AM 250 or Am 400 spectrometer, respectively. Multiplicities indicated arc: 
s=singleu d^doublet, templet, q==quartet, m=multiplei and br indicates a broad signal. Sat. 
indicates a saturated solution^ equiv. indicates the proportion of a molar pquivaleni of reagent 
relative to the principal reactant. 

Flash chromatography is run over Merck Silica gel 60 (230 - 4(M) mesh). 

15 

SYNTHETIC EXAMPLES 

The invention will now be described by reference to the following examples which arc 
merely illustrative and are not to be construed as a limitation of the scope of the prcseni 
invention. All temperatures are given in degrees centigrade, all solvents used herein arc of the 
20 highest available purity and all reactions are run under anhydrous conditions in an argon 
atmosphere unless otherwise indicated. 

General Method A: Synthesis of N. N** phenyl urea To a solutii^n of suhsiituied 
phenyl isocyanate (1.0 equiv.) in toluene (5 miliLiicrs (hereinafter "mL")) the conesponding 
25 aniline ( 1 .0 equiv.) was added. The reaction mixture was stirred at aboui X()°C uiiiil L-omplcie 
(24-48 hours (hereinafter "hrs" or "h")), then cooled to room temperature. The puriiications. 
yields and spectral characteristics for each individual compound arc listed below 

General Method B: Synthesis or N'- phenyl urea To a solution of phenyl 
30 isocyanate (1.0 equiv.) in dimethyl formamidc ( ImL) the corresponding aniline ( 1 .0 equiv.) 
was added. The reaction mixture was stirred at about KOT until complete (24-48 hours), then 
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ihe solveni was removed under vacuum. The purifications, yields and spectral characteristics 
lor each individuaJ compound arc listed below. 

General Method C:Synthesis of sulfonamide The ortho substituted aniline ( I equiv.). 
5 triethyl amine (1 equiv.) and the desired sulfony) chloride (1 equiv.) were combined in 
methylene chloride and allowed to stir at about 23 ""C until complete (12-36 h). The reaction 
mixture was partitioned between water and methylene chloride. The organic layer was 
separated and dried over magnesium sulfate, filtered and concenu-ated in vacuo. The 
purifications of each compound are listed below. 

10 

Preparation of N-f2-Hvdroxv-4>fmethoxvcarbonvnnhenvll-N'-nhenvl urea 

N-(2-Hydroxy-4-(medioxycarbonyl)phenyl)-N -phenyl urea was prepared from 
methyl-4-amino-3-hydroxyben2oate (20() mp, 1.19 mmol) and phenyl isocyanate (1.19 mmo] ) 
15 according to the procedure noted above in General Method A. The product was purified hy 
precipitation from toluene, and filtering, to afford the tilled compound (3()9 mg, 909r), mp: 
188.4-188.8°C: NMR (CD3OD/CDCI3): 6 8.15 (d, iaj = 8.25 Hz). 7.70 (s. IH), 7.51 
(d, IH, J = 8.25 Hz), 7.43 (d, 2H, J = 8.25 Hz). 7.30 (t, 2H, J = 8.25 Hz), 7.01 (i, IH, J = 
8.25 Hz), 3.87 (s, 3H): EI-MS m/z 286 (M+H)-^: Anal. (C15H14N2O4) C, H, N. 

20 

Example 2 

Preparation of N-f5-nitro-2>hvdroxvnhenvn-N^>nhcnvl urea ' 

The N-|5-nitro-2-hydroxyphenyll-N'-phenyI urea was prepared Inim the 5-niir() 2- 
hydroxy aniline and phenyl isocyanate according to the procedure in Genera) Method A. Tho 
25 product was purified hy precipitation Irom toluene and filtering to alTord ihc titled compound 
(100 mg. 307.). IH NMR (CD.^OD): 6 9.48 (s. IH. NH), 9.07 (d. .1 = 1.56 H/.. NH). 8 55 
(s. IH), 7.80 (dd. IR J = 6.25 Hz and J = 1.56 H/). 7.50 (d, 2H, J = 6.25 Hz). 7.30 (i. 2H. 
J = 6.25 Hz), 7.01 (m. 2H). EI-MS m/z 273 (M+H)-^. 

30 Example 3 

Preparation of 3'hvdroxv-4-/((phcnvlaminoicarht)nvllamin() I hen/amide 

a)Preparation of 0.67 Molar (hereinafter "M") Stock Solutions of Aluminum Amide Rcauenis 

To a suspension of the appropriate hydrochh)ride (0.02 mole (hereinafter "mol ')) in drs 
toluene (20 niL) at about O^C. was slowly added a solution of (2M. 10 niL) of trimethyl 

35 aluminum in toluene. After the addition was complete, the reaction mixture was allowed to 
warm to room temperature and was stirred for aboui 1-2 hours until gas evolution has ceased 
WPreparauon of 3-hydroxy-4-{|(phenylaminoicarbonyllamino )bcnzamidc 
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To a solution of the N-(2-hydroxy-4-(mcihoxycarbonyl)phcnyl|-N'-phenvl urea (60 
miligram (hereinafter "mg"), 0.2 mmol) in lolucnc (2 mL) was added aluminum amide rcagcni 
(0.9 mL. 0.67M). The reaciion mixture was siirred ai rellux lor aboul 12 hours. The reaction 
mixture was cooled to room temperature and was carefully quenched with 5% HCl. The 
5 organic layer was separated and the aqueous layer was extracted three times with ethyl acetate. 
The organic extracts were combined, dried over MgSOa, filtered and concentrated under 
reduced pressure. Chromatography of the resulting solid on silica gel (ethyl acetate) gave the 
desired amide (28 mg, 49%). mp: 106.8- 107. rC: 'H NMR (CD^OD/CDCh): 5 7.98 (d. IH. 
J = 8.25 Hz). 7.35 (d. 2H. J = 8.25 Hz), 7.30 (d. 2H. J = 8.25 Hz). 7. 17 (i. 2H. J = 8.25 
10 Hz). 6.91 (t. IH, J = 8.25 Hz); EI-MS m/z 271 (M+H)+: Anal. (C14H13N3O3) C. H. N. 

Example 4 

Prenaration of N-f2-hvdroxv-4-nuoronhenvn-N'.nhRnvl iirp.a 

a) Preparaiion of 2-amino-5-fluoro phenol 

15 A mixiure of 5-fluoro-2-nnrophenol (5(X) mg, 3. 18 mmol) and lin (II) chloride (J .76 

g, 9.2 mmol) in eihanol (10 mL) was healed ai under argon. Afier 30 min. ihe sianing 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH 7-8), hy addition of 5% aqueous sodium bicarbonate, 
before being extracted with ethyl acetate. The organic phase was washed with brine, dried over 

20 MgS04 and filtered. Evaporation of the solvent gave the title compound(33S mg, 83^). 

NMR (CD?OD/CDCl3): 5 6.6 (m. IH), 6.38 (dd. IH, J = 8.3 H/ and .1 = 2.8 Hz), 6.29 (m, 
IH). 

b) Preparation of N-(2-hydroxy-4-nuorophenyl)-N -phenyl urea 

N-(2-Hydroxy-4-nuorophcnyh-N'-phcnyl urea was prepared from 2-amini)-.S-fluon> 
25 phenol (2(X) mg. 1.57 mmol) and phenyl isocyanaic according to ihc procedure in General 
Method A. The product was purified by precipitation from toluene and filtering to alford the 
titled compound (352 mg. 91 7. ). mp: 195.5- I95.7°C: NMR (CDiOD/CDCI?): 5 7.70 (m. 
IH), 7.3 (d. 2H, J = 8.25 Hz). 7.15 u, 2H. J = 8.25 Hz). 6.89 (i. IH. .1 = 8.25 Hz). 6.50 - 
6.38 (m. 2H): EI-MS m/z 246 (M+H)+: Anal. (Ci3HnN302 F) C. H. N 

30 

Prcpaninon of 2- ( l(nheiniamino)carhonvllamino Ithiophcnol 

2-{I{Phenylanuno)carbonyl|ammo}ihiophenol was prepared from 2-aminoihiop)ienc)l 
(200 mg, 1.6 mmol) and phenyl i.socyanaic according lo the procedure in General Method A 
35 The product was purified by prccipiiaiion from lolucnc and fiherint: to afford the tilled 

compound (330 mg, 85 7r). mp: 194.5^0: *H NMR (CD^OD/CDCh): 6 7.48 - 7.26 (m. 4H). 
7.25 - 7.10 (m. 3H). 7.04 - 6.79 im. 2H): EI-MS m/z 244 (M+Hr: Anal. (CnHi2N:0S) C. 
H. N. 
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Example 

Preparation of N-(2'Carh()Xv-4-hydroxvphcnvl^N'-phcnvl urea 

N-(2'Carb()xy-4-hydroxyphenyl)-N'-phcnyl urea v/'ds prepared Irom 2-amino-5- 
5 hydroxy benzoic acid ( 1 g, 6.53 mmol) according lo ihe procedure in General Method B. The 
reaction mixture was partitioned between ethyl acetate and water. The organic phase was 
washed with brine, dried over MgS04 and filtered. Removal of solvent under reduced pressure 
and chromatography of the resulting solid on silica gel (hexane : ethyl acetate, 1: 1 lo lOiWr 
ethyl aceuie) gave ihc titled compound ( 1 .5 g. X4% ). 'H NMR (CD3OD/CDCI3): 8 R.36 (d. 
10 IH, J = 8.25 Hz), 7.63 (m. 4H). 7.48 (L 2H, J = 8.25 Hz). 7.20 (m, IH): El-MS m/z 272 
(M+H)*: Anal. (C14H12N2O4) C H, N. 

foampip 7 

Preparation of N - [2 - hydroxy - 4- arinunromeihvn phenvll > N' > phenyl urea 

1 5 a)Preparation of 2-niU'o-5-trinuoromethyiphenol 

2-Niuro-5-irifluoromeihylphenol was prepared by adding concenu-aicd HNO3 (6 mU 
drop-wise to a,a,a-unfluoro-m-cresol (5g. 30.8 mmoJ) at room temperature. After the 
addition was complete the reaction was quenched with saturated ammonium acetate and 
extracted with EiOAc. The organic was separated, dried over sodium sulfate and filtered. 

20 Concentration of the solution in vacuo afforded an oil which was purii ied by column 

chromatography (gradient HKWr hexane 10 50^ EtOAc/hexanes) to afford the tilled compound 
as an oiKl.7 g. 27'7.). IH NMR (CDCI3): 10.6 (s. IH. OH), 8.26(d. IH. J = 7.8 Hz). 
7.45(s. IH. arom). 7.26(d. IH. J=: 7.8 Hz) 

b) Prcparalion of 2-amino-5-trinuoromcthylphcnol 

25 2-Amino-5-trilluoromethylphenol wa.s prepared by treating 2-nitro-5- 

irilluoromcihylphenol (5(X) mg. 2.41 mmol) with a soluiion of SnCh(3.5g. mmoh in ElOH ai 
23 °C lor 12h. The mixture was concentrated to 50 mL and adjusted to pH 7 usini; .saturated 
sodium bicarbonate. The reaction mixture was partitioned between H2O and EtOAc. The 
aqueous layer was separated and extracted with EiOAc. The combined organic extracts were 

30 dried over sodium sulfate, filtered and concentrated in vacuo. The resultini: coloriess oil(37() 
mg. 87'^ I was u.scd wiihoui further purificaiion. IH NMR rCDCh): 7.6 (s. IH). 7.39(d. 
IH, .1 = X.5 Hz). 7.0X(d. IH. J= 8.5 Hz) 

c) Preparaiion of .N' - |2 - hydroxy - 4- (trilluornmoihyl) phenyl | • N' • phenyl urea 

N - (2 - Hydroxy - 4- (U"illuoromethyll phenyl | - - phenyl urea was prepared fron) 
35 2-amino-5-trinui)romethylphenol (150 mg. 1.09 mmol) and phenyl isocyanatc( 1 .09 mmol) 
according to the procedure in General method A. The product was purified by precipitation 
from methylene chloride and filtering to afford the titled compound ( 230 mg. 87^ ). mp: ^C: 
IH NMR (DMSO-df,): 8 9.45 (s. IH, NH). 8..50 <s. IH. NH). 8.31 (d. IH, J = 10.0 Hz). 
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7.45 (d, 2H. J = KM) H/.). 7,29 (u 2H, J = 6.67 Hz). 7.10 (m, 2H), 6.99 (i. IH, J = 6.67 
H/). ENMS m/z 2% (M*). Anal. (Ci4HiiN202F3)C H, N. 

Example 8 

5 Prcnaraiion of N-(2-hvdroxv-4>nilrophenvn>N'-f2-hvdrnx v>4-nitmphenvh nre.^ 

a) Prcparaiion or2-(/f^rr-buiyldimeihylsily)c)xy)-4.niiroanilinc 

To a solution of 2.amino-5-niirophcnol (1 g, 6.49 mmol) and imidazole (0.88 g. 12.3 
mmol) in DMF (15 mL), /m -buiyldimeihylsilyl chloride (1 1.2 mL, 64.9 mmol) was added. 

10 The resulting mixture was allowed to siir ai 23°C for 48 hours. The reaction mixture wa5 
partitioned between 0. 1 % HCl and ethyl acetate. The combined organic phase was washed 
with brine, dried over MgS04 and filtered. Removal of solvent at reduced pressure and 
chromatography of the resulting oil on silica gel (hexane : ethyl acetate: 5: 1 ) gave the titled 
compound (1.7 g, 98 9c). >H NMR (CDCb): 5 7.78 (dd, IH, J = 6.7 Hz and J = 2.7 Hz). 

15 7.61 (d, IH, J = 2.7 Hz), 6.7 (d. IH, J = 8.8 Hz), 1.0 (s, 9H). 0.28 (s. 6H). 

b) Preparaiion of N-[(2-/m-butyldimeihylsilyloxy)-4-nitrophenyll-N'-I(2-ten- 
hutyldimethylsiIoxy)-4- niu^ophenyl] urea 

To a solution of 2-(icn.bulyldimeihylsilyIoxy)-4-niiroaniline(2(K) mg, 0.75 mmol) in 
toluene ( 10 mU irieihylaminc (0. 13 mL, 1.64 mmol) and iriphosgenc (88.4 mg, 0.3 mmol) 

20 were added. The reaction mixture was stirred at lO^C for 2 hours, .then cooled to room 

temperature. Then more 2-(lert -buiyldimethyIsilyloxy)-4-niiroanilinc (2(X) mg, 0.75 mmol) 
was added. The resulting mixture was allowed to stir at WC for 48 hours then cooled to room 
temperature. The rcactiim mixture was partitioned between water and ethyl acetate. The 
combined i>rganic pha.se was washed with brine, dried over MgSOa and filtered. Removal ol 

25 .solvent at reduced pressure and chromatography of the resulting oil on silica gel (hexane : ethyl 
acetate. 10:1) gave the titled compound(130 mg, 31^/ ). 'H NMR (CDCh): 5 8.36 (d. 2H. .1 = 
8.3 Hz). 7.90 (dd. 2H, J = 8.3 Hz and J = 2.8 Hz), 7.71 (d. 2H. J = 2.8 Hz). 7.22 (s. 2H). 
1.02 l.s. 18H). 0..\S (.s. 12H). 

c) Preparation of N-(2-Hydroxy-4-nitrophenyl)-N*-(2-hydroxy-4-nitrophcnyl) urea 
30 To a solutitm of N-|(2-icri-butyldimcthylsilyloxy)-4.nitrophenyl|-N*-l(2-iert- 

butyldimethylsilyloxy)-4. nitrophenyl| urca(50 mg. 0.089 mmol) in THF (2 mL). 
icirabuiylammonnim lluoridc ( I M. t).09 mL. 0.089 mmol) was added at OT. The reaction 
mixture was stirred at 23T. After I hour, the .starting material had disappeared. The reaction 
mixture was paniiii>ncd hciwccn water and ethyl acetate. The ct)mbincd organic phase was 
.'^5 dried over MgSOa and filtered. Removal of .solvent at reduced pressure and chromatography ol 
the resulting oil on silica gel (hexane : ethyl acetate: 1:1 to l(X)7r ethyl acetate) gave the titled 
compound(24 mg. 81^7/ ). »H NMR (CD3OD/CDCI3): 8 8.32 (d. 2H. J = 8.25 Hz). 7.80 (dd. 
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2H. J = 8.25 Hz and J = 2.06 Hz). 7.7 (d. 2H. J = 2.()6 Hz). EI-MS m/z 3.'^4 (M^f H)+. Anal. 
(CnHioN407) C, H. N. 

Example 9 

5 Preparation of N-f2-hvdroxv-4-nitroDhenvn-N'-phRnvl-thiourea 

a) Prcparaiion of N-(2-icri-buiyldimethysilyloxy-4-niirophenyl)-N'-phcnyl-ihi()urea 

N-(2-icri-Buiyldimeihysilyloxy-4-niirophenyl)-N'-phenyl-lhjourca was prepared by 
ircacing a biphasic solution of 2-ien-butyldimethysilyloxy-4-niiroaniIinc(8() mg, 0.308 mmol) 
and NaHCOl in CHCI?:H20(2.5: 1. 7mL) with thiophosgene at CC. The solution was allowed 
" 10 10 warm to 23°C and the reaction was continued overnight. The CHCI3 layer was separated 
and dried over sodium sulfate. The solution was concentrated in vacuo and the residue was 
dissolved in toluene and ucated with aniline (100 uL) at 23 for 12 h. The reaction mixture 
was concenu-aied and the residue was purified by flash chromatography (10% EiOAc/hexanes) 
to alTord the titled compound as a yellow soHd (120.8 mg, 98%) mp: 144- I45T;'H NMR 
15 (CD3OD/CDCI3): 5 8.65 (d. IH. J = 10.0 Hz). 7.58 (d, IH. J = 10.0 Hz). 7.47 (d. IH. J = 
1.25 Hz). 7.26 (m, 4H), 7.10 (m. IH). 

b) Prcparatinn of N-(2-hydroxy-4-niirophenyl)-N'-phenyl-thiourea 

N-(2-Hydroxy-4-niu-ophenyl)-N'-phenyl-2-lhiourea was prepared by u-eaiing a 
.wluiion of N-(2-teri-butyldimeihysilyloxy-4-njtrophenyI)-N'-phenyMhiourea (100 mg, 0.248 
20 mmol) in CH3CN ( 1 mL) with EtjN'HF (lOOuL, 0.62 mmol) in aceioniu-ile for 10 minutes at 
23'*C. The solution was concentrated and flushed through a .silica plug with EtOAc to afford 
the desired compound as an orange solid (55 mg, 77%). 

mp: I44-14.5°C:»H NMR (CD3OD/CDCI3): 5 8.65 (d. IH, J = lO.O Hz). 7.58 (d. IH. J = 
10.0 Hz). 7.47 (d. IH. J = 1.25 Hz), 7.26 (m. 4H). 7.10 (m. IH). 

25 

Example l() 

Prcnaration ol N-f4. nilro 2-fnhcnvlsulfonvlamino)nhenvn. N'-phenvl urea 

a) Preparation of 4-nitro 2-(phcnyl.sulfonylamino) aniline 

A .solution of 4-nitro 1 .2-phcnylcnc diaminc( 1..53 g. 10.0 mmol) in DMF was u-cated 
.30 with phenyl .sulfonyl chloride( 1 .76 g. 10.0 mmol) and triethyl aminc( I.OI g> in DMF for 12 h 
ui 23 "C. The reaction mixture was partitioned between .saturated NH4CI and methylene 
chloride. The organic layer was dried over .sodium sulfate, filtered and concentrated in vacuo. 
The icsuliiny .solid was rccrystallized (EtOH) to afford desired (0.275 g. 99, ). 'h 
NMR{DMSO) y.5(.s. IH. br). 7.83 (dd. IH. J=IO Hz. 2 Hz). 7.74(d. 2H. J=K Hz). 7.76(t. 
■ 35 IH. J=8 Hz). 7.56(t. 2H. .1=8 Hz). 7.5.5(d.lH. J=2Hz). 6.79 (d. IH. J=8Hz). 6.5(s. 2H. 
br) 

b) Preparation of N-(4. nitro 2-(phenylsulfonylamino)phenyl)-N'-phcnyl urea 
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N-(4-Niiro 2-(phcnylsullonylamino)phenyl)-N*-phenyl urea was prepared irom 4- 
niiro 2-{phenylsulfonylamino) aniline(82 mg) and phenyl isocyanaie(33 mg) by method A. 
The reaciion was cooled and then partiiioned between saturated ammonium chloride and 9: 1 
methylene chloride and methanol. The organic phase was dried over magnesium sulfate. 
5 filtered and concentrated in vacuo. The residue was purified by column chromatography (ethyl 
acetate/hexanes) to alYord desired(30.8 mg, 26%). EI- MS m/z 4l3rM+H)* 

Preparation of N>f2-hvdroxv-5-nitronhenvn>N'-f3-methoxv-2-thienvnurea 

10 a)Preparation of 3-meihoxy-2-ihienylcarboxIic acid 

To a solution of 3-methoxythiophene (4.81 g, 42. 1 mmoD in ciher (20 mL) ai -7X*'C. 
butyllithium (17 mL, 47.6 mmol) was added. The reaction mixture was stirred ai -78'*C lor I 
hour, then it was warmed to O^'C for 3 hours. After to recooling -78*'C the reaciion mixture 
was poured into a beaker filled with crushed dry ice (14.5 g) and allowed to stand until the 

15 excess dry ice had completely sublimed. Then the reaction mixture was poured into a mixture 
of ice (10 g) to which cone. HCl (24 mL) had been added. The product was purified by 
precipitation from ether and filtering (6.42 g, 96 %). EI-MS m/z 159 (M+H)\ 
b)Preparation of N-(2-hydroxy-5-nitrophenyl)-N'-(3-methoxy-2-thicnyI)urea 

To a solution of 3-methoxy-2-thiophene carboxylic acid (200 mg. 1.27 mmol) in 

20 benzene. (PhO)2PON3 (0.33 mL). 2-amino-4.nitrophenol (195.7 mg. 1.27 mmol) and 
iriethylamine (I.I equi v.. 0.25 mL) were added. The reaciion mixture was stirred at rellux 
overnight. The reaciion mixture was partiiioned between 5% ciuic acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was exu-acicd three times with ethyl aceuic 
The organic extracts were combined, dried over MgS04. filtered and concentrated under 

25 reduced pressure. Chromatography of the resulting solid on silica gel (hexanc:ethyl 
acetate: 1:1) gave a solid product ( 1 60 mg. 4 1 9^ ). mp: 1 72.6- 1 73.()X: " H NMR 
{CD3OD/CDCI3): 6 8.96 (d. IH, J = 2.5 Hz). 7.74 (dd. IH. J =5.0 Hz and J = 1.25 Hzj. 
6.82 (d, IH, J :=7.5 Hz). 6.76 (s. 2H). 3.80 (.s. 3H); EI-MS m/z m (M+H)-^: Anal. 
<Ci2HnN305S)C H. N. 

30 

ExampiP \2 

Rrcnaration o f N«f2-hvdroxv-4-nitrophcnvn>N'-n-mcthoxv-2-thicnvhure;i 

To a solution of 3-meihoxy-2-thiophene carboxylic acid (example 1 1 a. 200 mg. 1 .2" 
mmol) in toluene. (PhOoPON? (0.33 mL) and iriethylamine (I.I cqiiiv.. 0.25 mLi were 
35 added. The reaction mixture was stirred at 70°C for 2 hours and cooled down to room 

temperature then 2-amino-5-niU'ophenol was added. The reaction mixture was stirred at 70T 
overnight. The reaction mixture was partitioned between 5% ciuic acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was exu'actcd three times with ethyl acetate 
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The organic extracts were combined, dried over MgS04. ftliercd and concentrated under 
reduced pressure. Chromatography of ihc resulting solid on silica gel (hexanc:ethyl 
acetate:!: I) gave the product (190 mg. 48%). 'H NMR (CD^OD/CDCIO: 6 8.38 (d. !H. J = 
5.0 Hz). 7.85 (dd. IH, J = 5.0 Hz and J = 1.25 Hz), 7.76 (d. IH. J = 2.5 Hz), 6.9 is. 2H). 
5 3.95 (s. 3H): EI-MS m/z 309 (M-hH)+: Anal. (C12H1 1N3O5S) C. H, N. 

Example I? 

Preparation of N-f2 -hvdroxv-4-nitrnphenvn-N'-f3-methoxvphenvnurca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-meihoxyphenyl)urea wa.«; prepared from 2- 
hydroxy 4-nitro aniline (154 mg. 1.0 mmol) and 3-meihoxy phenyl isocyanaie(l .0 mmol) 
10 according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipiiauon with hexanes. Filtering alTorded the title compound ( 140 
mg. 46%). EI-MS m/z 302(M-H) • 

Example H 

15 Preparation of M-f2.hvdroxv-4-nitroDhenvl)-N'-f2-methoxvphenvnurea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-methoxyphenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (154 mg. 1 .0 mmol) and 2-methoxy phenyl isocyanate(l mmol.) 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded the title compound (82 

20 mg. 219(1 EI-MS m/z 302(M-H)- 

Example I? 

Preparation of N-f2-hvdroxv-4-nitronhenvn-N'-r3-trinunromcthvlphcnvl turca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-meihoxyphcnyl)urca was prepared from 2- 
25 hydroxy 4-nitro aniline ( 1 54 mg. 1 .0 mmol ) and 3-irifluoromethyl phenyl i.socyanaic ( I mmol ) 
according to the priKedurc in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded the title compound ( IXO 
mg.52';f). EI-MS m/z 342(M-^H) + 

Examnie ]f> 

.30 Preparation of N'.f?.hvdrnxv.4-nitronhenvh.N'-f2.trifluoromethvlphenvl>urca 

.N-f2-Hydroxy-4-nitrophenyl)-N'-(2-trinuoromcthylphenyl)urca was prepared from 2- 
hydroxy 4-nitro aniline (154 mg. 1.0 mmol) and 2-trinuon)mcthyl phenyl isocyanato ( 1 .0 
mmol) according to the procedure in General Method B. The product was purified b\ dilution 
with methylene chloride and precipitation with hcxane.s. Filtering afforded the title compound 

35 (l«0mg.527.). EI-MS m/z 342(Mh-H) + 

Example 17 

Prcnaration of N'.(2.hvdroxv.4-nitronhenvh.N-f4-trinuoromeihvlnhenvl)urea 
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N-(2-Hy(lroxy-4-niirophcnyl)-N'-(4-U'inuoromeihylphcnyl)urca was prepared Irom 2- 
hydroxy 4-niir() aniline ( 1 54 mg. 1 .0 mmol) and 4-iril1uommcihyl phenyl isocyanaic ( 1 .0 
mmol) according lo ihc procedure in General Method B. The product was purified by dilution 
with methylene chloride and precipitation with hexanes. Filtering afrordcd the title compound 
5 (1 1 1 mg. 329?-). EI-MS m/i 340(M-H)- 

Example IK 

Preparation ol N-f2-hvdroxv-4-nitronhenvn.N'.a-hrnmonhenvniirp,a 

N-(2-Hydroxy-4-nitrophenyl)-N*-(2-bromophenyl)urca was prepared from 2-hydrox> 
4-nitn) aniline (5(X) mg, 3.24 mmol) and 2-bromophenyl isocyanatc (3.24 mmol) according to 
1 0 the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title compoundf5.3() mg. 47«>J ). 
EI-MS m/2 350(M-H)- 

Examnle 19 

IS PtEnaraiionofN-f2-hvdroxv-4.nitrophenvn-N'.f3.hromnnhpnvl^iin',a 

N-(2-Hydroxy-4-niirophenyl)-N'-(3-brcmo phenyDurea was prepared from 2-hydroxy 
4-nitro aniline (500 mg. 3.24 mmol) and 3-bromo phenyl Lsocyanate (3.24 mmoDaccording in 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title compound(().96g. K7% ). 

20 EI-MS m/z 35«(M-H) * 

Example 20 

Preparation ot N-r2-hvdroxv.4-nitronhenvn-N'-(4-hn)m()nhenvniirp;i 

N-(2-Hydroxy-4-niirophcnyl)-N'-(4-bromo phenyDurea was prepared from 2-hydr()x> 
25 4-niiro aniline (5(K) mg. 3.24 mmol) and 4-bromo phenyl isocyanaic (3.24 mnii>l) according lo 
the procedure in General Method B. The product was purilicd by dilution wiih meihylenc 
chloride and prccipiiaiion with hexanes. Filtering afforded the litlc compound(().4l j:. 37'/f ). 
EI-MS m//.3.52(M-»-H) + 

.30 Example 21 

Preparation of N-(2-hvdroxv-4-nitronhgnvn-N".(2-nhcnvlnhpnvl)iire:. 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-phenylphcnyl )urea was prepared ironi :-hydrox> 
4-niiro aniline (.5(X) mg. 3.24 mmol) and 2-phcnyl phenyl isocyanaic (."'.24 mmol) according: 
10 the procedure in General Method B. The product was purified by diluiion wiih meihylenc 

35 chloride and precipitation with hexanes. Filtering afforded the title compound(().22 i;. 19'-? ). 
EI-MS m/z 350(M+H) + 



Example 22 
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Prfiparatinn of N-f2 >hvdroxv>4-nitrophenvlVN'-( l^naphthvnurea 

N-(2-Hydroxy-4.niirophenyl)-N-(l-naphihyJ)urea was prepared Irom 2-hydr(>xy 4- 
niiro aniline (5fX) mg, 3.24 mmol) and l-naphihyl isocyanaic (3.24 mmol) according lo the 
procedure in GeneraJ Meihod B, The product precipiiaied from methylene chloride and liJtercd 
5 The resulting solid was litruaied with 1 :3 trieihyl amine:meihylene chloride. The filieraie was 
concenu-aied in vacuo. The resulting residue was dissolved in methylene chloride and treated 
with IN HCl in water. The desired product precipitated from solution and was collected hy 
filiraiion(ailg, 10%). EI-MS m/z 324(M+H) * 

10 Example 23 

Preparation of N-f2-hvdroxv>4-nitroDhenvn-N -f2-niU'0Dhenvnurea 

N-(2-Hydroxy-4-niirophenyl)-N -(2-niiro phenyDurea was prepared from 2-hydroxy 
4-niiro aniline (500 mg, 3.24 mmol) and 2-niiro phenyl isocyanatc (3.24 mmol) according to 
the procedure in General Method B. The product was purified by dilution with methylene 
15 chloride and precipitation with hcxanes. Filtering afforded the title compound((K44 g. 44%). 
EI-MS m/2 319(M+H) + 

Example ?4 

Preparation of N-f2>hvdroxv^>nitrQphenvn-N'-f2-nuoronhenvnurea 
20 N-(2-Hydroxy-4-nitrophenyl)-N -(2-flui)rophenyl)urea was prepared from 2-hydroxy 

4-miro aniline (500 mg, 3.24 mmol) and 2-fluoro phenyl isocyanatc f3.24 mmol) according to 
the procedure in General Method B. The product was purified hy dilution with mcihylenc 
chloride and precipitation with hcxanes. Filtering afforded the title comp4iund(().5M g. 3 1 V i 
BUMS m/z 292(M-i-H) + 

25 Example 2? 

Preparation of N>(2-hvdroxv-4-niiroDhenvl)>N'>f2.fi-dinuoronhonv})urL^i 

N-(2-Hydroxy-4-niirophenyl)-N'-(2,6-dinuorophenyl)urca was prepared from 2- 
hydroxy 4-nitro aniline (5(M) mg, 3.24 mmol) and 2.6-dinuoro phenyl isocvanaie(3.24 mmol i 
according to the procedure in General Method B. The product was purified hy dilution with . 
30 methylene chloride and precipitation with hcxanes. Filtering afforded the title cnmpound(0>J I 
g. 9l9rl El-MS m// 3()8(M-H) - 

Preparation of N>f2-hvdroxv>4-niiroDhenvl)>N">(2>ethoxvnhcnvl)urLM 

N-(2-Hydroxy-4-nitrophenyI)-N'-(2-eihoxyphenyl)urca wasprcpar^^d from 2-hydrox> 
35 4.nitro aniline (5(X) mg. 3.24 mmol) and 2-eihoxy phenyl isocyanatc (3.24 mmol) according 
to the procedure in General Method B. The product was purified hy dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title compound(0.84 g. XI9; i. 
El-MS m/z31X(M+H) + 
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Example 71 

Prppanitinn of N-f 2>hvdrox v>4>nitronhcn vIVN'-f 2>ethvlnhenvl \mcA 

N-(2-Hydruxy-4-niirophenyl)-N'-(2-cihylphcnyl)urca was prepared from 2-hydroxy 4- 
niiro aniline (5(X) mg, 3.24 mmol) and 2-cihyl phenyl isocyanate (3.24 mmol) according lo the 
5 procedure in General Method B. The product was purified by dilution with methylene chloride 
and precipitation wiih hexanes. Filiering afforded the title C()mpound(0.44 g, 43%). EI-MS m/z 
302(M+H)-^ 



Pxjupple 3y 

10 Preparation of N-(2-hvdroxv-4>nitro phenvl)-N'>f2>trinu()romethoxvphcnvnurea 

N-{2-Hydroxy-4-nitrophenyl)-N'-(2-u-ifluoromcthyloxyphcnyl)urea was prepared from 
2-hydroxy 4-nitro aniline (500 mg, 3.24 mmol) and 2-mnuoromeihoxy phenyl isocyanate 
(3.24 mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filiering afforded the title 

1 5 compound(0.69 g. 60%). EI-MS m/z 358(M-i-H) + 

Example 29 

Synthesis of N>f2-hvdroxv>4-nitro nhenvH N^f2>methvlihio phenyl) urea 

The urea was prepared from 2-hydroxy 4-nitro aniline (.S(K) mg . 3.24 mmol) and 2- 
20 methylthio phenyl is(x:yanate(3.24 mmol) by general Method B The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filiering afforded the title 
compound(().63 g. 61%). EI-MS m/z 320(M+H) * 

lE^ampic^o 

2.S Svmhesis of N>(2>hvdroxv-4-nitro nhcnv!) N'-(2-chloro 6>mcthvl phcnvl ) urea 

The urea was prepared from 2-hydroxy 4-niiro aniline (5(H) mg. 3.24 mmol) and 2- 
chloro 6-methyl phenyl isocyanate by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filiering afforded the desired 
compound(().3l g, 29%). EI-MS m/z 322(M+H)^ 

30 

^ximiplp,3| 

Synthesis of N (? -hvdroxv>4-nitro nhcnvl) N'>(2- me thvl sulfoxv phenvl) urea 

The urea was synthesized by trcatmeni of N-( 2-hydrox> -l-niiro phenyl) N'-(2-mcihyl 
thio phenyl) urca(example 28. I(K) mg) with sodium pcriodatet looms:) in t-butanol/waicr lor 
35 12 hours at 23 *'C. The product prccipiuiicd irom the reaction mixture(.^() mg, 29*-;?.). EI-MS 
m/z336(M+H)* 



W096/2S1S7 



PCT/US96/02260 



.43- 

<^ Ypihft.<;isol N-(2-hvdroxv 4-mnm>r()mcthvl phenyl) N'- f2-hromo phcnvH urea 

The urea was prepared Irom 2-hydroxy 4-irinu(m)meihyl anilinctexampic 7a. 0. 171g. 
I mmol) and 2-bromo phenyl isocyanaicC I mmol) by general Method B. Ii was purified by 
diluiion with mclhylene chloride and prccipiiaiion wiih hexanc. Filiering alTorded ihc desired 
5 compound(0.25 g. 54%). EI-MS m/z 375(M+H) + 

Example 33 

<;yP||ip.«5! of N-(2-hvdroxv 4-carhomcthi)xv phenyl) N'-(2-hrom() nhenvl) urea 

The urea was prepared from 2-hydruxy 4-carh()mcthoxy aniline((}. 167 g. 1 mmol) and 
10 2-brom() phenyl isocyanaicf I mmol) by general Method B. It was purified by diluiion with 
methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0. 1 2 g. 33%). EI-MS m/z 363(M.H) - 

Example 34 

15 Svnthesi.s of N-r2-hvdroxv 4-trinuoromethvl phenyl) N'-f2-phenvl phenyl) urea 

The urea was prepared from 2-hydroxy 4-triflUQromcthyl aniline(example 7a, 0.171 g, 
1 mmol)) and 2-phenyl phenyl i.socyanate by general Method B. Ii was purified by dilution 
with methylene chloride and precipitation with hexanc. Filiering afforded the desired 
compound(0.24 g. M%). EI-MS m/z 373(M+H)* 

20 

Example 35 

Synthe-sis of N.r2.hvdroxv 4.carhomcthoxv phenyl) N'.f2.phcnvl phenyl) urea 

The urea was prepared from 2-hydroxy 4-carbonicthoxy anilinc(().l67 g. I mmol) and 
2-phenyl phenyl i.^ocyanatc( I mmol) by general Method B. li wa.s purified by diluiion wiih 
25 methylene chloride and precipiiaiion with hcxane. Fiherinj: al'iorded ihc (Hcsircd 
compound(0. 1 85 g. 50^ ). EI-MS m//. 363(M-H) ' 

E?<amplc ?ft 

Synthesis of N-r2>hvdroxv 4>nitm phcnvl) N'>(2.3-dichlnni phenyl) urea The urea was 
30 prepared Irom 2-hydroxy 4-niiro aniline(3()h mg, 2 mmol i and 2.3-dichh)ro phenyl 

isocyanaic(2 mmol) by ecncral Method B. Ii was piiriHcd by dilution with methylene chloride 
and precipiiaiion wiih hexane. Filtering! alTorded ihe tide compoundf().5 j:. 73'/? ). EI-MS m// 
342(M+H)'' 



35 



Example 37 

Synthesis of N-f2"hvdroxv 4-nitro nhenvl) N''(2.4-dichloro phenyl) urea 
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Thc urea was prepared from 2-hydroxy 4-niiro aniline(3()8 mg. 2 mmol) and 2.4- 
dichioro phenyl isocyanaic(2 mmi>l) by general Method B. Ii was purified by dilution wiih 
methylene chloride and precipitation with hexanc. Filtering afforded (he title comp()und(().26 
g. 38';5 ). EI-MS mil 342 (M+H) * 

5 

Example 38 

.Synthesis of N-f2-hvdroxv-4-nitro phenvh N'-f2-chloro nhenvH urea 

The urea was prepared from 4-niiro 2-hydraxy aniline(3()8 mg. 2 mmol) and 2-chloro 
phenyl isocyanatef2 mmol) by general Method B. It was purified by dilution with methylene 
1 0 chloride and precipitation with hexane. Filtering afforded the title compound(0.29 g. 47%). 
El-MSm/2 3()8(M+H)* 

Example 39 

Synthesis of N-f2-hvdroxv-4-nitrophenvn N'.f2.4.dihrnmn phgnvn urea 
1 5 The urea was prepared from 4-nitro 2-hydroxy aniline(308 rag. 2 mmol) and 2,4- 

dibromo phenyl i.socyanate(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the title compound(0.34 
g. 39^?^). El-MS m/z 43()(M+H) * 

20 Example 40 

Synthesis of N-f2-hvdroxvnapthvl) N'-f2-hrom o nhenvl) urea 

The urea was prepared from 1 -amino 2-hydroxy naplhalcnc(l95 mg. 1 mmol) and 2- 
bromo phenyl i.socyanatc{ I mmol) by general Method B. It was purified by dilution with 
nicihylcnc chloride and precipitation with hexane. Filtering afforded the title compound(0.0.3() 

2^ g. «'/!). EI-MS m//. .3.S7(M+H)'*" 

Example 4 1 

Synthesis olN-(2-hvdroxv-4-niirophcnvll-N".f2.3-mcthvlcncdioxvnhcnvhurL'a 

30 a)Prcparaiion of 2.3-mcihylcncdioxyphcnylcarhoxylic acid 

.\ solution ol 1 .3-hcn/.odioxolc (3.09 g. 32 mmol) in dry ether (.So niL) ua.s treated 
dropwi.se ai -lOT with 2..^ M n-bulyllilhium (I.S mL. 3.5 mmol) in hexane. When the addiiiim 
vva.s complete, the mixture wa.s stirred under rcllux lor one hour. Alter cdoling room 
lempcraiure. ii was added to crushed .solid carbon dioxide, and after 24 hours, the residue was 

3.S treated with 10 9f aq. NaHCOi and edicr. The alkali layer was separated, wa.shcd with ether, 
then acidified with cold concentrated HCl. and extracted with chloroform. The combined 
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orjiajlic layers were dried over MgS04. i'ilicred and concentrated under reduced pressure (l.i 
g. 20 %). EI-MS m/z 167 (M+H)' 

b)Preparaii()n of N-(2-hydr()xy-4-niirophenyl)-N'-(2,3-meihylencdioxyphenyl)urea 

To a soluu'un of the 2.3-methyienedioxyphenylcarboiiyIic acid in toluene, iriethylamine 
5 (0.27 mL, 1 .95 mmol) and diphenylphosphoryl azide (DPPA) (0.32 mL, 1.5 mmol) were 
added. The reaction mixture was stirred ai 60°C for 2 hours, then 2-amino-5-nilrophenol (250 
mg, 1 .5 mmol) was added. The reaction mixture was stirred at IOO°C lor 18 hours. After the 
reaction mixture wa.s cooled to room temperature, it was partitioned between 5 % citric acid and 
ethyl acctaic. The organic layer was separated and the aqueous layer was exu'acted three times 
1 0 with ethyl acetate. The organic extracts were combined, dried over MgSOa. filtered and 
concentrated under reduced pressure. Chromatography of the resulting solid on silica gel 
(hexane : ethyl acetate: 5: i ) gave product (200 mg, 42 %). EI-MS m/z 3 1 8 (M+H)' 

E^amplg 42 

15 Synthesis of N-(2-hvdroxv 4-nitro phenyl) N'-f2-methoxv 3-chloro phenyl) urea 

The urea was prepared from 2-hydroxy 4-nitro aniline(308 mg, 2 mmol) and 2-chloro 
3-methoxy phenyl i.socyanaie(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the title compound(().48 
g, 639, ). EI-MS m/z 338(M+H) * 

20 

Example 43 

Synthesis ol N-f2-hvdmxv 4-niiro nhenvh N'.r2.methv] nhcnvh urea 

The urea was prepared from 2-hydroxy 4-niU'o anilinc(3()H mg. 2 mmol) and 2-meihyl 
phenyl i.socyanaic(2 mmol) by general Method B. It was purified by dilution with methylene 
25 chloride and precipitation with hcxune. Filtering afforded the title c()mpound(0.38 g. 539f >. 
EI-MS m// 2XX(M+H)'' 

Example 44 

Synthesis of Nthis f2-hvdn)xv 4-nitro nhenvl) N'-(dianisdmc) diurea 
.30 The urea was prepared from 2-hydroxy 4-niiro aniline(6l 6 mg. 4 mmol) and 

dianidi.sdine dii.socyanatc(2 mmol) by general Method Btcxcept 2 cquiv. of 4-nitro 2-hydn)xy 
aniline was u.sed instead of lequiv.). The product was purified b>- dilution with methylene 
chloride and precipitation with hexane. Filtering afforded the tide compound( O.OK g. 6*/; ).EI- 
MS m//60.5(M-^H)* 

35 

Example 45 

Synthesis of 4-mcihvlene bisfN-(2-chloro phenyl) N'-H-hydroxv 4-nitro nhenvn ureal 
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Thc urea was prepared from 2-hydroxy 4-nitro aniline(6l6 mg. 4 mmol) and 4- 
mcihylcnc bisfN-(2-chloro phenyl) diisocyanaie(2 mmol) by general Mcihod B(excepi 2 cquiv. 
()r4-niir() 2-hydroxy aniline was used instead of lequiv,). The product was purified by 
dilution with methylene chloride and precipitation with hexanc. Filtering afforded the title 
5 compound(0. 10 g, 8%). 
EI-MS mil 627(M+H)* 

Example 46 

Synthesis of N-12>hvdroxv 4^fben7.vlamino)carbonvl nhenv]l>N'-f2>hrnmnphPnvnnrpa 

1 0 a)Synthesis of N-(2-hydroxy 4-carboxylaie phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 3-hydroxy 4-amino benzoic acid (3.69 g, 24 mmol) and 2- 
bromo phenyl isocyanate(24 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(4.U g, 48%). EI-MS m/z 
351(M+H)* 

1 5 b)Preparation of N-[4-(benzylamino)carbonyI-2-hydroxyphenyll-N*-(2-bromophenyl)urea 
To a solution of the N-(2-hydroxy 4-carboxylate phenyl) N'-(2-bromo phenyl) urea 
(2(K) mg, 0.58 mmol) in DMF (15 mL), EDC (121.9 mg, 0.58 mmol), HOBT (156.6 mg. 
1 1.6 mmol) were added . The reaction mixture was stirred at room temperature for i 6 hours. 
Then the benzyl amine (123 mg, 1 1.6 mmol) was added. The reaction mixture was stirred at 

20 same temperature for 24 hours. Then the reaction mixture was partitioned between water and 
ethyl acciaic. The organic layer was separated and the aqueous layer was exu-acted three times 
with ethyl aceuiic. The organic extracts were combined, dried over MgS04. filtered and 
concentrated under reduced pressure. Chromatography of the resulting solid on silica gel 
(hexanc : ethyl acetate; 1:1) gave benzylamino product (5(X) mg. 65 EI-MS m/z 44 1 

25 (M+H)- 

Exitmple 47 

Svmhcsis of N-(2-hvdroxv 4-niiro phenyl) N'-(2-phenoxv phenyl) urea The urea was 
synihcsizcd by the u-eauiieni of 2-phenoxyphenyl carboxylic acid(2 mmol.) with diphenyl 
30 phosphor>'l azide(().475 mL) and u-iethy! aminc(. 14 mL) in DMF at 80 °C after 24 hours the 2- 
amino .5-nitro phenol ( I equiv.) was added. The reaction was heated for 24 hours at KO^C. The 
reaction product was oiled t)ut with hexane. The residue was dissolved in methanol and the 
solid was precipitated out with waicr.(l80 mg. 249? ) EI-MS m/z .^64(M-H) 

35 Example 48 

Synthesis of N-(2-hvdroxv-4>nuor o nhenvl) N -f2>hrnmo nhenvl) urea 
a)Synthesis of 2-hydroxy 4-nuoro aniline 
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3-nuoro 6-niiro phenol (2 1 1 mmol) was treated with l()9rPd/C( I g) at 23 **C. The 
reaction mixture was llushctl with hydrogen gas and the reaction was allowed 10 stir 12 h 
bclbrc ii was nUcrcd ihrough cclitc. The filtrate was conceniraied in vacuo to alTord the title 
compound (1.4 g. 77%). EI-MS m/z 169(M+H)* 
5 b)Synthesis of N-(2-hydroxy-4-fluoro phenyl) N -(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-nuoro aniline(254 mg. 2 mmol) and 2- 
bromo phenyl isocyanate by general Method B. It was purified by dilution with methylene 
chloride and precipiution with hexane{173 mg, 26%). El-MS m/z 325 (M+H) * 

10 Example 4V 

Synthesis of N-( 2-hvdroxv 3.4-dinuorQ phenyl) N^>f2-hrQm o phenyl) urea 

a) Synthesis of 2-hydroxy 3,4-difluoro aniline 

2,3 difluoro 6-niiro phenol (2 g, 1 1 mmol) was treated with l()f7rPd/C(l g) at 23 T 
The reaction mixture was flushed with hydrogen gas and the reaction was allowed to stir 12 h 
1 5 before it was filtered through celite. The filu-ate was concentrated in vacuo 10 afforded the title 
compound (1,6 g, 97%), El-MS m/z 146(M+H)* 

b) Synihesis of N-(2-hydroxy 3,4-dinuoro phenyl) N -(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 3«4-difluoro aniline(().290 g. 2 mmol) and 2- 
bromo phenyl isocyanaie(0.4 g) by general Method B. It was purified by dilution with 
2(1 methylene chloride and precipitation with hcxane(0.254 g, 37%). EI-MS m/z ?43(M+H) * 

ExamnleSO 

Synthesis of N-(2-hvdrnxv 3-napthvl) N'>r2>hromo phenvl) urea 

The urea was prepared from 3-amino 2-hydroxy napthalenef 0.320 g. 2 mmol) and 2- 
25 bromo phenyl isocyanate(.40 g) by general Method B. It was purified hy dilution of the with 
methylene chloride and precipitation with hcxane(0.339, 477r).EI-MS m/z 357(M+H)^ 

Examples! 

Synthesis of N!-(7.hvdrnxv 4-nhcnvl nhenvl) N'-(2-hromo phenvl) urea 

30 a)Synthesis of 2-nitrc) 5-phenyl phenol 

A solution of 3-phcny} phenol(2 g. 1 ) mmol) in acetic acid was treated with 
concentrated niiric acid drop-wise until all starling material was consumed. The solution was 
p;u'tiiioned between water and methylene chloride. The organic phase was separated and the 
atjueous phase was extracted once more with methylene chloride. The combined organic 

35 phases were dried over sodium sulfate, filtered and concentrated in vacuo. The residue was 
purified by silica gel chromaiographyCeihyl acetate/hexanes) to afford desired (1.2 g. 50%). 'H 
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NMR (CDCI3): 5 I0.65(s. IH). 8.18 (d. IH. J = 10.0 Hz). 7.65 (d. 2H. J = fi.O Hz). 7 4y 
(ni. 3H). 7.34 (a. IH). 7.10 (d. IH. J=I0.0H2). 
h)Synihesis ol' 2-amino 5-phenyl phenol 

A soluiion of 2-nitro 5-phenyl phenol(l.2 g, 5.5 mmol) in mcihanol wa.s ircaicd with 
5 10% Pd/C( 1.2g). The reaction mixiure wa.«; Hashed with hydrogen and allowed to stir 

overnight. The reaction mixture was filtered through celite and the filu-ate was conccnu-atcd in 
vacuo to afford desired (1.01 g, 98%).EI-MS m/z 186(M+H)* 
c)Synthesis of N-(2-hydroxy 4-phenyl phenyl) N*-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-phenyl aniline(0. 185 g. I mmol) and 2- 
10 bromo phenyl isocyanaie(0. 198 g) by general Method B. It was purified by dilution ot the 
DMF solution with methylene chloride and precipitation with hexane(215 mg. 56%).£(-MS 
m/z383(M-«-H)'' 

£xamp)g 52 

15 Svnthesi.s of N-f2-hvdroxv 4-methvl ohenvl) N'-(2-bromo nhenvl) urea 

The urea was prepared from 2-hydroxy 4-methyl ajiiline(.274g. 2 mmol) and 2-broni(i 
phenyl i5ocyanate(0.40 g, 2 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexancf249 mg. 39*^ ). EI-MS 
m/z319(M-H)' 

20 

Example 53 

Svnthe.si.s of Nf2-hvdroxv 4-nitro phenyl) N'-(2-nhcnvlamino nhenvl) urea 

The urea was synthesized by the treatment of 2-icnbutyldimcihylsilyloxy 4-niir(> phcnvl 
isocyanatefexample 9a. 0.419g, 1,5 equiv.) with 2-anilino anilinc(().IX4 y. I cquiv.) in THf 
25 overnight at 40 °C. The desired product precipitated out of the reaction mixturcf30 njg. 1 
EI-MS m/z .^65(M+H)* 

E^jimpicM 

Svnihe.sisnf N.f2.hvdrQxv 3.carhoxvlaie nhenvl) N'-f2-bn)mo nhenvl) urcu 
30 The urea was prepared from 2-hydroxy 3-amino benzoic acid(3(X) mg. 2 mmol) and 2- 

bromo phenyl i.socyanaie by general Method B. It was purified b> dilution of the DMF 
solution with methylene chloride and precipitation with hexanc(.2K7 g. AWi): EI-MS m// 
.35I(M+H)* 

35 Example ?5 

Svnthe.sis of Nfa-sulfhvdrvl 4-hro mn phenyl) N".(2.hmmn phenyl) urea 
a)Synihesis of 2-amino 6-brumo ihiazolc 
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4-Bromo aniline(4.3 g. 25 mmoK 1 equiv,) and ammonium ihiocyanaicfS.? j;. 3cquiv.) 
was dissolved in acetic acid and treated with bromine(4 g, 1 equiv.) at room temperature. Aticr 
complete disappearance of starting material the reaction mixture was poured inio water and the 
solid was collecied. The solid wa.s used in the next step withoui any puril'icaiion(3.6 g. 46% ). 
5 EI-MSm/z229(M+H)'' 

b) Synthesis of bis (3-bromo 6-amino phenyl) disulfide 

The 2-amino 6-bromo ihiazoic hydrobromide (5fK) mg, 1,6 mmol) in watcr(3mL) was 
treated wiih KOH (2.5 g) was healed at reflux for 8 h at reflux. The reaciion mixture was then 
acidified to ph 4 with acetic acid and extracted with methylene chloride. The methylene 

10 chloride mixture was conccnu-ated in vacuo. The residue was dissolved in DMSO and treated 
with I2. After stirring overnight at room temperature the reaction mixture was partitioned 
between methylene chloride and saturated sodium bicarbonate. The methylene chloride layer 
was dried with magnesium sulfate and concentrated in vacuo. The resulting solid was purified 
by flash chromatography(ethyl acetate/hexane) to afford the title compound (230 mg, M%). 

15 EI-MSm/z405(M+H)* 

c) Synthesis of N(2-sulfhydryl 4-bromo phenyl) N -(2-bromo phenyl) urea 

A solution of (3-bromo 6-amino phenyl) disulfidc(201 mg. .5 mmol) in DMF was 
u-eated with 2-bromo phenyl isocyanate( I mmol) ai 80 overnight. The reaction mixture 
was diluted with methylene chloride and a solid was precipitated out with hcxancs. The 
20 solution was dissolved in MeOH and treated with NaBH4. After gas evolution ceased the 
reaction mixture was carefully acidified with IN HQ and the resulting solid was nitercd(52 
mg. I37r). El-MS m/z 399 (M-H) ' 

g)^{^T)p)? ?6 

25 SynthP?;;? of N-(?-hydro^y ^-^m phenyl) N''(2-iptip phenyl) Mre?f> 

The urea was synthesized by the treatment of 2-iodo benzoic acid(5 g. 20 mmol) with 
diphenyl phosphoryl azide( I equiv.) and triethyl amine ( 1 equiv.) in DMF ai XO T alter gas 
evolution ceased the S-nitro 2-amino phenol (3 g. 1 equiv.) was added. The reaction was 
heated overnight at 80T. The reaction mixture was purified by filtering through a plug of 

30 silica with methylene chloride. The desired product was then precipitated oui wiih hcxanc. 
Filtering afforded the desired compound(l.()8 g, I39r). EI-MS m/z 39WM-H) ' 

^mpk 57 

Svnthcsis of N-f2>hvdroxv 4>nitro phen vH N'-r2-bromo phenvl) thiourea 
35 The thiourea was synthesized by u-eauneni of the 2-/£'r/-butyldimcihylsilyloxy 4-nitrt) 

phenyl thioisocyanate(sec example 9a , 3.73 mmol) with 2-bromo aniline in toluene at 88X 
over 36 h. The solution was concentrated and the residue was purified by fiash 
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chromaiography(EtOAc/Hexanes). The Iracuon slightly lower rf ihan siariing maicrial 
contained the desired compound. This fraction was concentrated and then treated with triethyl 
amine hydrolluoride in accionitrile for 15 minutes at 23 The reaction mixture was then 
concenu'ated in vacuo and the residue was purified by Hash chromatographyfeihyl 
5 actaie/hexanes) to give N-(2-hydroxy 4-nitro phenyl) N'-(2-bromo phenyl) ihioureaf52 mg, 
4%) . EI-MS mil 369(M+H)* 

Example ?S 

Synthesis of N-f2-nhenvlsulfamido>4-cvanonhenvl N'-f2-hrQmo phenyl) urea 

1 0 a)Synthesis of 3-(pheny]sulfamido) benzonitrile 

The of 3-(phenylsuIfamido) benzonitrile was synthesized from the 3-cyano aniline 
(23.9 g, .2 mol) by Method C. It was purified by recrystalizaiion from EtOH( 15.8 g. 
31%).lH NMR (CDCI3): 5 7.95(s. IH), 7.84 (d, 2H, J = 8.0 Hz), 7.59 (t, IH. J = 8.0 Hz). 
7.45 (m, 2H), 7.35 (m, 4H). 

1 5 b)Synthesis of 3-(phenyl5uIfamido) 4-niU'O benzonitrile 

The 3-(phenylsulfamido) benzonitrile(IO g, 39 mmol) was dissolved in acetic 
anhydride and treated with concentrated niuic acid dropwise at room temperature until all the 
starting material had been consumed. The reaction mixture was then quenched by carefully 
pouring ii into sodium bicarbonate and left to sit until all gas evolution had subsided. It was 

20 then partitioned between methylene chloride and water. The organic layer was dried over 
sodium sulfate and filtered. The reaction mixture was concenu-ated in vaauK absorbed onto 
silica gel and purified by column chromaiographyi methylene chloridc/hcxiuic) to afford the title 
compound ( 1 .7g, 1 5%). El-MS m/z 302(M+H) ^ 
c)Synthesis of 3-(phcnylsulfamido) 4-amino bcnzoniu-ilc 

25 The 3-(phenylsulfamido) 4-niiro bcnzoniu-ilcd.S g. 4.9 mmol) was ircaicd with tin 

chloride dihydrate in EiOH ai 80 °C for 12h. h wa.s then concentrated and llu.shcd through a 
plug of silica gel with 59( mcthanoi/melhyJcnc chloride. The filtcraic was absorbed omo silica 
gel and purified by Hash chromaiography(eihyl acciate/hexane) to aliord the title compound 
(0.9 g. 60%). EI-MS m/2 274 (M+H) ^ 

30 d)Synthcsis of N-(2-phenylsulfamido) 4-cyanophenyl N'-f2-bromo phenyl 1 urea 

The urea was synthesized from 2-(phcnylsuUamid(>) 4-amin(> hcn/i>niirilc(77 mg. ().2S 
mmol) and 2-bromo phenyl isocyanaic by general Method C. It was puriricd by C()lumn 
chromaiography(eihyl acciaic/hexanc) to allord the title compound (M) m^. 22'.? ). El-MS ni// 
469fM-H)' 



Example 59 

Synthesis of N -r2.(phenvl sulfamido) nhenvl) N'-f2-bromo phenyl) urea 



W096/2S1S7 



PCTAJS96/02260 



-51 - 

a)Synthesis or2-( phenyl suHamido) aniline 

The sulfonamide was synthesized Irom phenyl sulionyl chloridcCOOl mmol) and o- 
phcnylenc diaminc(1.08 g. 0.01 mmol) by general Method C. It was purified by 
recrysiallizaiion from EiOH( 1.0 g, 4()%).EI-MS m/z 249(M+H) 
h)Synihesis of N-(2-(phcnyl sulfamido) phenyl) N*-(2-bromo phenyl) urea 

The urea was synihesizcd 2-(pheny] sulfamido) aniline( I mmol) 
and 2-bromo phenyl isocyanate by general Method B. h was purified by dilution with 
methylene chloride and precipitation widi hexanc. Filtering afforded the desired 
compound(0.234 g. 52%),EI-MS m/z 446(M+H)'' 

Synthesis of N-f2>f stvrvl sulfamido) ohenvn N^f2-hrnmn phrnvh i,rr>i 

a) Synihesis of 2-( siyryl sulfamido) aniline 

The sulfonamide was synthesized from siyryl sulionyl chloride(O.OI mol) and o- 
phenylene diamine(0.01 mol) by general Method C. Ii was purified hy rccrystallizaiion from 
EiOH(1.2 g, 60%)EI-MS m/z 199(M-»-H) 

b) Synthesis of N-(2-(siyryl sulfamido) phenyl) N -(2-bromo phenyl) urea 

The urea was synthesized from 2-(siyryI sulfamido) anilincf 1 mmol) and 2-bromo 
phenyl isocyanate( 1 mmol) by general Method B. It was purified hy dilution with methylene 
chloride and precipitation with hexane. Filtering afforded die desired compound(0.309 g. 
659r). EI-MS m/z 472fM+H)"' 

Example 61 

Synthesis or2W(3.4 dimethoxvphenvl)sulfonvl amino! phenvh N'-( 2>hromo phenyl) urcj 

a) Synthesis of 2-|(3.4-dimcihoxyphcnyl)suJlonyl aminolphcnyl aniline 

The sulfonamide was synthesized from 3.4-dimcihoxy phenyl sulionyl chh)ride(().()l 
mol) and o-phenylcnc diamine by general Method C. It was purified by rccrj'stallizaiion from 
EiOH(0.65 g, 2lV.). El-MS m/z 3()9(M-hH) 

b) Synthesisof 2-|(3,4-dimcihoxyphenyl)sun(>nylamim)| phenyl) N'-iZ-bromn phenyl) urea 

The urea was synthesized from 2-((3.4-dimeihoxyphcnyI)sull()nyl aminolphenyl 
anihned mmol) and 2-br()mo phenyl isocyanaic by general Mcihoil B h was purified by 
dilution with methylene chloride and prccipiuiiion with hexane. Filierini: afforded the desired 
compound(0.()fi2 g. 12VT ).EI-MS m// S04(M-H) ' 

Example 62 

Synthesis of N-n-IM-aceiamidophenvMstjU'onvlaminol phenyl) N'>(2'bromo phenyl) urea 
alSynthesis of 2-|M-acetaniidophenyl)sulfonylammolphenyl aniline 
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The sulfonamide was synihesi/cd irom 4-acciannidophcnyl sull'onyl chloridcfO.Ol mol) 
and o-phcnylcnc diamjnc((M)l mol) by general Meihod C. U was purified by recr\'sialli/aiion 
from ElOH( 1 .27 gAiWr )EUMS m/z 3{)4(M-H) 

b)Synihesis of N-(2-I{4-aceiamidophenylsullbnyI)amino| phenyl) N'-(2-bromo phenyl) urea. 
5 The urea was synihesizcd from 2-|(4-aceiamidophenyl)sulfonylaminoJphenyl aniline( I 

mmol) and 2-bromo phenyl isocyanaic(l mmol) by general Method B. It was purified by 
dilution wiih methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(().12 g. 249r). EI-MS m/z 5()1(M-H) ' 

10 £^amnle(i? 

Svnihcsis of N-f2-f2-thionhene sulfamido nhenvH N^f2-hromo phenvH urea 

a) Synthesis of 2-(2-thiophene sulfamido) aniline 

The sulfonamide was synthesized from 2-ihiophene sulfonyl chloride(O.OI mol) and o- 
15 phenylenc diaminc(0.01 mol) by general Meihod C. h was purified by recrystallizaiion from 
EtOH(0.77 g, 30%). EI-MS m/z 255 (M+H)* 

b) Synthesis of N-(2-(2-thiophene sulfonyl amino phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized from 2-( 2-thiophene sulfonyl amino) anilinef I mmol) and 
2-bromo phenyl isocyanaied mmol) by general Method B. It was purified by dilution with 
20 methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0.29 g. 649? ). El-MS m/z 450(M-H) ' 

Example f>4 

Svnihcsif; of N-(2-(3-lolvl sulfonvl amino nhcnvl) N^(2>hromo phenyl) urea 
25 a)Synthcsi.s of 2-( 3-tolyl sulfonyl amini)} aniline 

The sulfonamide was synihesizcd from 3-iolyl sulfonyl chloride(().()l mol) and 
phenylenc diaminc(().()l mol) by general Method C. It was purified by rccrysiallizauon from 
ElOH(().73g, 2K7.).EI-MS m/z 2(^?^ (M-hhT 

b)Synthcsis of N-(2-{(3-iolyl sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 
30 The urea was synthesized from 2-(3-u>lyl sulfonyl amino) anilinc( l mmol) and 2- 

bromo phenyl isocvanate( 1 mmol) by general Method B. Ii was purified by diluiion with 
methylene chloride and precipitation with hexancs. Ii was recrysallized iwo limes with 
EiOH(23 mg. 5% ), EI-MS m/z 45K(M-H) ' 



35 



Example 65 

Synthesis of N-(2'(K-auinolinvl sulfonvl amino) phenyl) N '-^2-bromo nhenvh uvua 
a)Synihesis of 2-(8-quinolinyl sulfonyl amino) aniline 
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The sulfonamide was synihesized from 8-quinoIinyl sull'onyl chloridc{0.()l mol) and d- 
phcnylcnc diaminc(().()l n)i)l) by jicneral Method C. Ii was purified by rccrysiallizaiion from 
EiOH(().82 g. 27yr).EI-MS m/z 300 (M+H) ^ . 

b)Synihesis of N-(2-{ (X-quinolinyl) sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 
5 The urea was synthesized from 2-((8-quinohnyl) sulfonyl amino) anilined mmol) and 

2-bromo phenyl tsocvanated mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxane. Filtering afforded the desired 
compounda).23 g. 46Vf j.EI-MS m/z 495fM-H) ' 

10 Example 66 

Synthesis of N>f2>( hcn/vl sulfonvl amino) nhenvl) N'>f2>bromo phenyl) urea 

a) Synthesis of 2-f benzyl sulfonyl amino) aniline 

The sulfonamide was synthesized from benzyl sulfonyl chloridc(().OI mol) and o- 
phenylcne diamine(().()I mol) by general Method C. It was purified by rccrysiallization from 
15 EtOH(().87g, 33%). EI-MS m/z 263(M+H)+. 

b) Synihesis of N-(2-( benzyl sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 

the urea was synthesized from 2-( benzyl sulfonyl amino) anilinet 1 mmol) 
and 2-bromo phenyl isocyanaie(lmmol) by general Method B. it was purified by dilution 
with methylene chloride and precipitation with hexanc. Filtering al'fordcd the desired 
20 compound(0. 1 f g. 23';? ). EI-MS m/z 460 (M+H)+ 

Example (>7 

Synthesis of N-(2>hvdroxv>4'a;^idophcnyP-N'-f2'meth()xvphenvi)ureit 
a)Synihesis of N-(2-hydr(>x y-4-aminophcnyl)-N*-(2-mcihoxyphcnyl )urc;i 

25 To a soluiion of N-(2-hydroxy-4-niiro phenyl l-N'-(2-mcihoxyphenyl)urca( 1.0 g. 

example 15) in mcihaiu)!. palladium (on activated carbon, 10*-^ ) ( KM) mi!) was added. Then iho 
reaction mixture was hydrogcnated under a hydrogen balloon for 1 8 hours. The solid was 
filtered off by celiie and washed ihrec limes by methanol. The filiraic was concenu-atcd under 
reduced pressure lo give amine compound (O.S g. W9t ). EI-MS m/z 274 (M+H)' 

30 b)Synihcsis of N-(2-hydroxy-4-azidophenyl)-N*-(2-methoxyphenyl)urea 

The N-(2-hydn)xy-4-aminophenyl)-N*-(2-mcthoxyphenyl)urca (300mg. 1.17 mmol) 
was added to HCI/H.O H . 1 7 mL/2.34 mL). cooled lo OT. Sodium nitrite (80.7 mg. 1 . 1 7 
mmol) was added lo the reaction mixture. The reaction mixture was stirred at ifC for 30 
minutes. The si)dium azide (76 mg. 1.17 mmol) was added to reaction mixture and it was 

35 warmed to room temperature. The reaction mixture was stirred at room temperature for 18 
hours. Then it was exuacted with three limes by ethyl acciaie. The organic exyacis were 
combined, dried over MgSOj. filtered and concenu-aied under reduced pressure and 
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chromaiography ol ihc rcsuliing solid on silica gel (hcxanc : eihyl aceuiie: 5:1) gave produci 
(125 mg, 38'i? ). EI-MS ml/. 3(K) (M+H)' 

Example 6« 

5 Preparation of N-l2-hvdroxv.5-cvanophenvll-N'-f2.hm mnphffnvl| Y ^^^^^^ 

a) Prcparaiion of 2-amino-4-cyanophenol 

To a soliiiion of 2-nilro-4-cyanophenol( lOg, 6lmmol) in nieihanol(25()mL) was added 
\m Pd/C ( Igj. The mixture was flushed with argon, then hydrogen was bubbled through the 
solution lor 1() min. and a hydrogen atmosphere was maintained at balloon pressure overnight. 
Id The mixture was filtered ihrough celiie and the celiie was washed with methanol. The .solvent 
was evaporated and chromatography of the resulting solid on silica gel (57rMeOH/ CHjCli) 
gave the desired product(8.0 g, 97%). 'H NMR (CD,0D): 8 6.96 (d, IH). 6.90 (dd. IH). 
6.77 (d. IH). 

b) Prcparaiiun of N-(2-hydroxy-5-cyanophenyl)-N'-[2-bromophenyl] urea 

1 5 N-|2-hydroxy-5-cyanophenylJ-N'-(2-bromophenyl) urea was prepared from 2-amm()- 

4-cyanophenol(268mg. 2.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(540mg.8I.SJ). 'H NMR (CD5OD): 5 8.10 (d. IH). 7.87 (d, IH), 7.43 (d. IH), 7.20 (t. IH). 
7.09 (d. IH). 6.86 (I. IH). 6.77 (d. IH). 

20 

Example 69 

Preparation of N-l2-hvdroxv-3.nuoronhenvll.N'.(2.hmm»phpnYH "^i' 

a)Preparaiion of 2-amino-3-f1uorophenol 

To a .soluuon of 2-niiro-3-fluorophenol( I g. 6.4mmol) in mcthanoK25()mL) was added 
25 IO'a Pd/C tig). The mixture was flushed with argon, then hydrogen was bubbled through the 

.solution lor 10 mm. and a hydrogen atmosphere was maintained at balloon prcsjjure overnight. 

Tito mixture was filtered through celitc and the cclitc was washed with methanol. The .solvent 

was evaporated and chromatography of the resulting solid on silica gel (5*;f^MeOH/CH:Cl:) 

gave the desired product(650 mg, 80.2 V? ). ' H NMR (CD,OD): 8 6.4 1 -6. 1 7 (m. 3H). 
30 b)Prcparation of N-|2-hydroxy-3-fluorophcnyl|-N'-|2-hromophenyl| urea 

N-|2-Hydroxy-3-nuorophenyI|-N'-|2-bromo phenyl) urea was prepared from 2- 

amino-3-nuorophcnol (2.54mg. 2.00 mmol) according to the procedure in General Method B. 

The pn)duci wa.s purified by precipiuition from methylene chloride/ hcxanc( 1/20) and filtering. 

{%V^) mi:. 11'/. ). 'H NMR (CD,OD): 6 K.05 (d. IH). 7.50 (d. IH). 7.26 (t. IH). 7.18 (d. 

IH). 6.92 (t. IH). 6.86-6.68 (m. 2H). 



Examnle 70 

Prcpuraiion of .N'.:.! l-hydroxvOuorencl-N -t^-bromophenvll iirpa 
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I 

a) Preparaii()n of 2-amino- l-hydroxytluorcnc 

To a soluiion of l-hydroxy-2-niirofluorene(25() mg, 1.23mmol) in meihanoI(25()mL) 
was added 10% Pd/C ( Ig). The mixture was flushed with argon, ihcn hydrogen was bubbled 
through the solution for 10 min. and a hydrogen aunospherc was maintained at balloon 
5 pressure overnight. The mixture was filtered through celiie and the ccliic was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH2CJ2) gave the desired produci(I71 mg, 81,2 9?-). 'H NMR (CD.OD): 67.60 
(d. IH), 7.47 (d, IH), 7.28 (t. IH), 7.18 (m, 2H), 6.82 (d, IH). 3.76 (s, 2H). 

b) Preparaiion of N-2-I l-hydroxyfluorene|-N'-|2-bromophenylJ urea 

10 N-2-( l-hydroxyfluorenel-N-l2-bromo phenyl] urea was prepared from 2- amino- 1 • 

hydroxyfluorene (170mg, 0.86 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (M)9cEiOAd 
Hexane) to give the desired product (BOOmg, 84.5%). 'h NMR (CD^Cl): 5 8.04 (d, IH), 
7.66 (d, IH), 7.49 (L 2H). 7.35-7.20 (m, 4H), 7.09 (d, IH), 6.90 (t. IH). 

15 

Example 71 

Preparation of N-3-12-hvdroxv-9.10-anthraQuinonvll>N'>f2>hromophonvll urea 

N-3-[2-Hydroxy-9,10-anthraquinonyl]-N*-f2-bromophenyl| urea was prepared from 
2-hydroxy-3-aminoanihraquinone(480mg, 2.(X)mmol) according to the procedure in General 
20 Method B. The product was puiified by precipitation from methylene chloride/ hexane( 1/20) 
and filtering. (610mg, 70%). *H NMR (CDiOD): 5 8.93 (s.lH), 8.12 (m. 2H). 8.02 (d. 
IH). 7.77 (m. 2H). 7.61 (d. IH), 7.52 (s, IH). 7.38 (L IH). 7.05 (t. IH). 

Exumple 12 

25 Preparation of N42-hvdroxv-3-fluoro-5-bromophcnvlNN'-[2-hromophcnvll urea 

a) Preparaiion of 2-amino-6-fluoro-4-bromophcnol 

A mixture of 4.bromo-2-nuoro 6-niirophcnol( Ig, 4.2mmol) and tin (ID chloride M 7K 
g. 21.2mmoI) in eihanol(50mL) was heated at KOX under argon. Alter 2 hours, the suiriing 
material had disappeared and the solution was allowed to cool down and then poured into icc 
30 The pH was made .<;light]y basic (pH7*8). by addition of solid NaOH. before being cxu-actcd 
with ethyl acetate. The organic phase was washed with brine, dried over MgSOa and filtered. 
The solvent was evaporated and chromaiograpny of the resulting solid ou silica gel (4*^^MeOH/ 
CH2CI2) gave the desired productf710 mg, 82 'a ). ^H NMR (CD?OD): 6 6.51-6.40 <m, 2Hj. 

b) Preparation of N-|2-hydroxY-3-lluoro-5-bromophenyll-N'-I2-bromophcnyll urea 

35 N-|2-hydroxy-3-fluoro-5-bromophcnyll-N*-I2-bromophenyl| urea was prepared fnim 

2-amino-6-nuoro-4-bromophenol (254mg. 2.00 mmol) according to the procedure in General 
Method B. The product was purified by prccipiuition from methylene chloride/ hexanet 1/20) 
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and liliering. (5(H) mg, 77%). 'H NMR (CD,0D): 6 7.9X (s. IH). 7.y| (d. IH). 7.60 (d. 
IH). 7.33 (I. IH), 7.(X) (I, IH). 6.y4 (d. IH). 

Example 73 

^ Preparation of N-l2-hvdroxv.3-chlorophpnvll.N .tS-hnim nnhenvll mrn 
a)PFeparation of 2-amin()-3-chlorophen()l 

A mixture of 3-chIoro-2-nitrophcnol(250 mg. 1 .4mmol) and tin (II) chloride ( 1.2 g. 
5.3mmol) in eihanol(50mL) wa.s heated at «()*C under argon. After 2 hours, the suirting 
material ha.s dijappeared and the solution wa.s allowed to cool down and then poured into ice. 
1 0 The pH was made slighUy basic (pH7-8). hy addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 
The solvent was evaporated and chromatography of the resulting .solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired product(143 mg. 69 9r). 'h NMR (CD,OD): 8 6.75 ft.lH). 6.70 (d. 
IH), 6.65 (d. IH). 

1 5 b)Preparation of N-[2-hydroxy-3-chlorophenyl)-N'-(2-bromophcnyll urea 

N-(2-hydroxy-3-chlorophenylJ-/vJ'-(2-bromophenyl| urea wa.s prepared from 2-amino- 
3-chlorophenol ( 143mg. 1. 00 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (30%EiOAc/ 
Hexane) to give the desired producK I95mg. 57%). 'H NMR (CDiOD); 8 7.«l (d, IH). 7.68 

20 (d. IH). 7.47 (d, IH). 7.20 (t. IH). 6.90 (m. 2H), 6.70 (t. IH). 

E.\amplg 74 

Prenaration of N-f2-hvdroxv-3-irinuor()mfihvlph cnvll-N--l2-hri»miinhLMivll 

a) Preparaiion of 2-niiro-6-uinuoromcthylphcnol 

25 2-trinuoromethylphenol (3.(K)i:. l8.5mmol) wa.s dissolved 111 methylene 

chloridc{40mL) followed by the addition of .sodium niiratc (l.l^i:. 20.4mmol). Thcaddiiion 
of sulfuric acid (23 mU 3M) was then made, followed by addition of n catalytic amoiini ol 
sodium nitrite. The mixture was allowed to .stir. After 24 hours, ihc reaction mixture wus 
diluted with methylene chloride and extracted with water. The oryanic layer wa.-; dried over 

30 , MgS04 and filtered. The .solvent wa.s evaporated and chromauigruphy ol the resulting .solid on 
.silica gel (49f MeOH/ CH^CU) gave the desired producK i .«4 g. 47 <7, ). 'h NMR 
(CD,COCD.): 8 8.35 (d.lH). 7.95 (d. IH). 7.13 (l. IH). 

b) Prcparation of 2-amino-6- trilluoromcthylphenol 

A mixture of 6-trinuorometh>-l-2-nitrophenol( I.S4 g. X.67mmol) and tin (11) chloride 
35 (6.0 g, 26,2 mmol) in cthanol( 1 50mL) was heated at SO^C under argon. After 2 hours, the 
starting material ha.s disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition 01 .solid NaOH. before bcini: 
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extracied with cihyl acetate. The organic phase was washed with brine, dried over MySO^ and 
fiitered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product( 1 .35 g. 88 Vf i *H NMR (CD30D): 6 6.93 (d. 
IH), 6.82 (I. IH), 6.78 (d, IH). 
5 c)Preparation of N-f2-hydroxy-3- trilluoromethylphenylj-N -|2-bromophenyIl urea 

N-(2-hydroxy-3-trinuoromcthyIphenyll-N-(2-bromophcnyl| urea was prepared from 
2-amino-6-irilluoromeihylphenol (28(»mg, 1.60 mmol) according 10 the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexane(l/2()) 
and filtering. (39()mg, 659rl NMR (CD^OD): 6 7.99 (d. IH). 7.6() (d, IH). 7,58 (d, 
to IH). 7.34 (t, IH). 7.30 (d. IH), 7.00 (u IH). 6,96 (d. IH). 

Example 7? 

Preparation of N-f3.4 diDhenvl-2-hvdroxvnhenvlUN'>f2-hromnphenvll urea 

N-f3.4 diphenyI*2-hydroxyphenyl]-N'-|2-bromophenyl| urea was prepared from 2- 
15 amino-5,6 diphenylphenol (50mg« 0. 19 mmol) according to the procedure in General Method 
B, The product was purified by precipitation from methylene chloride/ hexane(l/20) and 
filtering '(61mg. 69%). 'H NMR (CD^OD): 5 7.97 (d. IH), 7.66 (d, IH). 7.58 (d. IH), 7.31 
(t, IH). 7.25-7.00 (m, II H), 6.91 (d. IH). 

20 Example 76 

Preparation of N-f2-hvdroxv-3-i?lvcinemethvlestercarhonvlphenvll-N'-f2>bromophcnvll urea 
N-|2-hydroxy-3-glycinemethylesicrcarbonylphcnyl)-N'-I2-br()mophenylI urea was 

prepared from 6-glycinemcihylesiercarbonyl-2-aminophcnol (5()mg. 0.22 mmol). purchased 

from the Universiiy of New Hampshire, according 10 ihc procedure in General Method B. The 
25 product was purified by precipiiaiion from methylene chloride/ hcxanc( 1/20) and filiering 

(65mg. 69^7. ). NMR (CDiOD): 5 K. 14 (d. IH). 7.V6<d. IH). 7.49(d, IH). 7.24 (i. 2H). 

6.89 (dd. IH). 6.81 (t. IH). 4.10 (s.2H). 3.74 (s,3H), 

Example 77 

30 Prcparaiion of N-f2'hvdroxv'3><;lvcinccarhonvlnhLMiyl|'N''[2-hr(>mophcnvll ure;i 

N-I2-Hydroxy-3-gJycinecarbonylphenyll-N*-(2-bromophenyli urea was prepared from 
N-f2-hydroxy-.>-clycinemcihylc.siercarb()nylphcnyl|-N'-I2-bromophcny)| urcaf.^Omg. 0.12 
mmol) by stirring in a 3/1 ratio of meihanol/waicr ( 10 mL). Addition of 1 cquiv. of lithium 
hydroxide was added and .stirring continued until the starting material had di.sappearcd. (45mg. 

35 92% ). The product was purified by chromatography of the resulting solid on silica gel (9/1/0. 1 
CH2CI2/ MeOH/ AcOH) to give the desired productfl95mg. 577.). 'h NMR (CDiOD): 8 8.14 
(d. IH). 7.92 (d. IH). 7,60 (d. IH). 7.46 (d, IH). 7.34 «i. IH). 7.04 {i, IH). 6.K2 (I. IHJ, 
3.96 (2H). 
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Prcparaiion of N-r2-hvdroxv-:^.S.Hic:hlnmnhenvll.N'-f2-hromophenvll urea 

a) Prcparaii()n of 2-amino-4.6-dichloruphenol 

5 A mixiure of 4.6-dichloro-2-niirophcnol( 1 g, 4.8mmol) and lin (II) chloride (3.2 g. 

I4.4mm()l) in eihanol(5()mL) was heated at 8()*'C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being exu-acted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 
1 0 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CHjCN) gave the desired product(685 mg. 80 %). 'H NMR (CD,OD): 86.75 (s.lH), 6.61 
(s, IH). 

b) Prcparation of N-{2-hydroxy-3.5-dicblorophenyl]-N-f2-bromophenyll urea 

N-|2-Hydroxy-3,5-dichlorophenyl|-N'-|2-bromophenyIl urea was prepared from 2- 
1 5 amino-4,6-dichlorophenol ( I43mg, 1 .(X) mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane(l/2U) and 
filtering. (660mg, 88%). 'H NMR (CD?06): 8 7.96 (s, IH), 7.89 (d, IH). 7.60 (d. IH). 
7.35 (I. IH), 7.00 (t. IH). 6.95 (dd, IH). 

20 Example 79 

Preparation of Nrl2-hvdroxv-3-niirnnhenvll-N'-f2.hromonhenvll urea 
N-|2-Hydroxy-3-niirophcny!|-N'-|2-bromophcnyl| urea was prepared from 2-hydroxy-3- 
niiroanilinc (l.25g. 8. 1 mmol) according to the procedure in General Method B. The product 
was purified by precipitation from methylene chloride/ hcxane(l/2()) and filterinc. (2.4g. 
25 ). 'H NMR (CD?OD): 8 X.45 (d. IH). 7.94 (d. IH). 7.7K (d. IH). 7.60 (d. IH). 7.35 (i. 

IH). 7.01 (m, 2H). 

Example 80 

Preparation of N-f2-hvclroxv-4-na phihalcnc.«:uironic acidl-N"-[2-hromonhenvll urea 
30 N-|2-hydroxy-4-naphthalcnc.sulfonic acid|-N'-|2-bromophenyl| urea wa.s prepared 

from |-amino-2-hydroxy-4-naphihalcn.sulfonic acid (().48g. 2.0 mmol) according to the 
pnvcdurc in General Method B and the addition of ImL of trieihylaminc The product wa.s 
purified by precipiiaiion from methylene chloride/ hcxanc(l/2()) and filtering. (690 mg. 79V« i. 
'H NMR (CD,OD): 8 X.I4 i.s. IH). K.04 (d. IH). 7.9X (m. 2H). 7.61-7.55 im. 3H). 7.43 (I. 

35 IH). 6.98 (I. IH). 

Example 81 

Prpp;ir:oi(in of N-l2-hvdr()Xv-5-n{ ^ ph«halcnc. suironic acidl-N'-[2-hromophcnvll urea 
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N-3-|2-hydn)xy-5-naphihaJensull()nic add)-N'-(2-bromi)phcnyl] urea was prepared 
irom 2-amino-3-hydroxy-6-naphlhalen.suHonic add ({).48g, 2.0 mmol) according to ihe 
procedure in General Method B and ihe addition of ImL of irieihylamine The product was 
purified by precipitation from methylene chloride/ hexane(l/2()) and filtering. (715 mg. K2%). 
5 'H NMR (CDiOD): 5 8.09 (s, IH), 7.96 (d, IH), 7.65-7.48 (m, 3H), 7.36 (I, IH), 7.25 (s, 
IH), 7.04 (m.2H). 

Example ^2 

Preparauop N-f2"hytiroxy-?.4>dichlorophsny<]-N*-[2'brftmpnhenyll urea 

1 0 a)Preparation of 2-niir()-5.6 dichlorophenol 

2.3-dichlorophenoI (3.26g, 20mmol) was dissolved in methylene chloride(40mL) 
folJowed by the addition of sodium niu^ate ( 1.88g, 22mmol). The addition of sulfuric acid 
(lOmLJ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 

15 chloride and exu-actcd with water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH^Ch) gave the desired product(1.8 g, 44 %). 'H NMR (CD3COCD.): 
5 8.(M (d,IH). 7.15(d. IH). 

b) Preparation or2-amino-5.6 dichlomphenol 

20 A mixture of 5.6-dichloro-2-nitrophenol( 1 .8 g. 8.7mmol) and tin (II) chloride (5.K g. 

26. 1 mmol) in cihanol(50mL) was heated at 80^C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being cxuactcd 
with ethyl acciatc. The organic phase was washed with brine, dried over MgS04 and filtered. 

25 The solvent wa.s evaporated and chromatography of the resulting solid on silica gel {49f MeOH/ 
CH2CI2) gave the desired product( 1.4 mg, 90 %). *H NMR (CDtOD): 8 6.71 (d. IH). 6.45 
(d. IH). 

c) Prcparation of N-|2-hydroxy-3.4-dichIorophenyIl-N*-(2-bromophenyll urea 

N-|2-Hydroxy-3.4-dichlorophenyl)-N'-(2-bromophenyll urea was prepared from 2- 
."^O amino- 5.6.dichlorophenol f350mg. 2.(K) mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane(l/20) and 
filtering. (670mg. ). *H NMR (CD^OD): 8 7.90 (d. fH). 7.85 (d. IH). 7.5^ (d. IH). 
7.31 (L IH). 6.yy It. IH). 6.96 id. (IH). 



35 



Example 8? 

Preparati^^n of N-n-hvdroxv>3-cvanonhenvlNN'-f2-bromonhenvll urea 
a)Prcparation of 2-nitro-6-cyanophenol 
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2- cyanophenol (2.38g. 2()mmol) was dissolved in methylene chloridc(4()mL) followed 
by ihc addition ot* sodium nitrate { l,88g, 22mmol). The addition ol sulfuric acid (2()mL/ 3M) 
was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 

5 extracted with water. The organic layer was dried over MgS04 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (A%MeOHJ CH2CI2) gave 
the desired produci(1.4 g, 42 95-). 'H NMR (CD3COCD0: 6 8.47 (d.lH), 8.15 (d. IH), 7.30 
(I, IH). 

h)Prcparation of 2-amino-6<yanopheno] 
10 A mixture of 6-cyano-2-niirophenol(600 mg, I .Ommol) and tin (ID chloride (3.2 g. 

l4.4mmo]) in acetic acid(SOmL) was heated at 80''C under argon. After 2 hours, the staning 

material has disappeared and the solution was allowed to cool down and then poured into ice. 

The pH was made sUghtly basic (pH7-8), by addition of solid NaOH. before being extracted 

with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 
1 5 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 

CH2CI2) gave the desired produci(365 mg, 75 %), *H NMR (CDiOD): S 6.92 (d, IH). 6.85- 

6.69 (m,2H). 

c)Preparation of N-[2-hydroxy-3-cyanophenyl|-N -{2-bromophenyIl urea 

N-(2-Hydroxy-3-cyanophenyll-N -[2-bromophenyll urea was prepared from 2-amino- 
20 6-cyanophenol ( 134mg. 1 .00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(260mg. 789r ). *H NMR (CD.OD): 6 7.98 (d, IH). 7.74 (d. IH). 7.57 (d, IH). 7.30 (t. 
IHk 7.22 (d. IH). 6.98 (t, IH), 6.94 (1, (IH). 

25 £?tample «4 

Preparation of N>l2>hvdroxv-4-cvanophenvll-N -t2-hromophenvll urea 

a) Prcparation of 2-niiro-5-cydnophenol 

3- cyanophenol (2.38g, 2()mmol) was dis.solved in methylene chloridc(40mL) lollowcd 
by the addition of sodium nitrate (l.88g. 22mmol). The addition of sulfuric acid (20mL/ 3M) 

30 was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted with water. The organic layer was dried over MgSOa and filtered. The .solvent wa.s 
evaporated and chromatography of the resulting solid on silica gel (47rMeOH/ CH^CN) gave 
the desired produci(9lO mg. 28 9f). NMR (CD3COCD0: 5 X.3() (d.lH). 7.67 (s.lH). 

35 7.49 (d. IH). 

b) Preparaiion of 2-amino-5-cyanophenol 

A mixture of 5-cyano-2-niirophenol(250 mg. 1.5mmol) and tin (II) chloride (3.2 g. 
l4.4mmol) in ethanol(5()mL) was heated at 80°C under argon. After 2 hours, the starting 
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maierial has disappeared and ihe soluiion was allowed lo cool down and then poured inio ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
5 CH2CI2) gave the desired producK 175 mg. 86 %). NMR (CD,OD): 8 7,()0 (d, IH). 6.8X 
(sJH). 6.69 (d, IH). 

c)Preparaiion of N-(2-hydroxy-4-cyanophenyl|-N'-(2-bromophenyIl urea 

N-[2-Hydroxy-4-cyanophenyl]-N*-f2-bromophenyl] urea was prepared from 2-amino- 
5-cyanophenol ( I70mg, 1.27 mmol) according to the procedure in General Method B. The 
10 product was purified by precipitation from methylene chloride/ hexanc( 1/20) and filtering 
(310mg, lA9rl *H NMR (CD?OD): 8 8.25 (d, IH), 7.91 (d, IH), 7.59 (d, IH), 7.33 (u 
IH). 7.17 (d, IH), 7.07 (s, IH), 7.01 (I, (IH). 

15 Preparation of N-f 2-hvdmxv>4-cvanophenvn-N'-l4-methoxvphenvll urea 

N-[2-Hydroxy-4-cyanophenyl]-N-[4-methoxyphenyll urea was prepared from 2- 

amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B. 

The product was purified by precipitation from methylene chloride/ hexane(l/20) and flltering. 

(Il0mg,86%). *H NMR (CD,OD): 5 8.23 (d, IH), 7.61-7.51 (m, 2H), 7.32 (d, IH). 7.20 
20 (d, IH), 7.15(d. IH), 7.03(s, IH). 

Example 8(> 

Preparation of N-f2-hvdroxv>4-cvanophgnvH>N'-l2-nhenvlnhcnvll urea N-|2-Hydroxy-4- 
cyanophenyl|-N*-|2-phpnylphenylI urea was prepared from 2-amino-.S-cyanophenol (170 mg. 
2.S 1 .27 mmol) according to the procedure in General Method B. The product was purified by 
precipiuiiion from methylene chloride/ hcxanc(I/2{)) and filtering. ( I5()mg, H59f). NMR 
(CD,OD): 5 8.20 (d, IH), 7.73 (d. IH), 7.51-7.20 (m, 8H), 7.13 (d. IH), 7.01 (s, (IH). 

Example 87 

30 Preparation o r N-[2-hvdroxv-4-cvanophenvlUN*-[2-mcihvlnhenvn urea 

N-f2-Hydroxy-4-cyanophenyl|-N'-|2-mcthylphenyI| urea was prepared from 2-amim»- 
5-cyanophcnol (6()mg, 0.43 mmol) according to the procedure in General Method B. The 
product was purified by precipiUition from methylene chloride/ hexancf 1/20) and filicring. 
(90mg,759O. ^H NMR (CDiGD): 8 8.25 (d, IH). 7.5y(d, IH), 7.26-7.00 (m. 5H). 2.30 is. 

35 3H). 

Example 88 

Pr ypafaiion ni S-[2-hvdroxv-4-cv an()nhenvn-N'-(2-trinuoromethvlnhenvll urea 
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I 

N-|2-Hy(lroxy-4-cyanophenyl)-N*-|2-irinuoromeihylphenyl| urea was prepared from 
2-amino-5-cyanophcnol (60mg, 0.45 mmol) according lo the procedure in General Method B. 
The product was purified by precipitaiion from methylene chloride/ hcxane(l/20) and liiicring. 
(I lOmg. 16%). 'H NMR (CDjOD): 6 8.25 (d. IH), 7.81 (d, IH). 7.68 (d. !H). 7.61 (u 
5 IH). 7.32 (I. IH), 7.15 (dd. IH). 7.09 (s. (IH). 

Example RQ 

Prenaraiion of N-f2-hvdroxv-4-cvanonhenvl]-N'-f ^-trinn oromcthvlphgnvll urea 

N-(2-hydroxy-4-cyanophenyll-N'-|3-trifluoromeihylphenyl) urea was prepared Irom 
10 2-amino-5-cyanophenoI (60mg, 0.45 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering. 
(1 14mg. 79%). 'H NMR (CDjOD): 8 8.30 (d. IH). 7.92 (s. IH). 7.60 (d. IH). 7.47 (t. IH). 
7.29 (d. IH). 7.18 (dd, IH). 7.06 (s, IH). 

15 Example 90 

Preparation of N-f 2-hvdroxv>4>cvanQDhenvlUN'-f4-trinuorometh vlphenvll urea 

N-(2-Hydroxy-4-cyanophenyll-N'-(4-trifluoronielhylphenylj urea was prepared from 

2-amino-5-cyanophenol (60mg, 0.45 mmol) according lo the procedure in General Meihod B. 

The product was purified by precipitaiion from methylene chloride/ hexane(l/20) and filicrint'. 
20 (I08mg, 75%). *H NMR (CD3OD): 5 8.31 (d, IH), 7.68 (d. 2H). 7.59 (d, 2H). 7.2{> (dd, 

IH). 7.07 (s. IH). 

Preparaiion ol N^I2>hvdroxv>3-n-nronvlnhenvlNN'>l2-hromonhcnvll urea 

25 a)Preparaiion of 2-nitro-6-n-propylphenol 

2-n>propylphenol (5.00g, 36.8mmol) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium nitrate (3.43g, 4().5mmoI). The addition of sulfuric acid 
(45mL/ 3M) wiis then made, followed by addition of a catalytic amount of sodium nitriic. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 

30 chloride and extracted with water. The organic layer was dried over MgSOa and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel McOH/ 
CH>C1:) gave the desired produci(3.2 mg, 48 %). 'h NMR (CD3C0CD0: 5 7.W (d.l H 1. 
7.46 dd. IH). 6.90 (U IH). 2.70 (I, 2H). 1.70 (m. 2H). 1.00 (l. 3H). 
b)Preparaiion of 2-amino-6-n-propylphenol 

35 To a solution of 2-niiro-6-n-propylphenol(2g, 1 1 .Ommol j in methanoK lOOmL) was 

added UWr Pd/C (200 mg). The mixture was flushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celite and the cclitc was washed with 
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meihanol. The solveni was evaporated and chromaiography of ihe rcsuliini! solid on silica gel 
(5%MeOH/ CH:Cl2) gave ihe desired producK 1.50 g, «().2 %). 'H NMR {CD,0D): 8 6.65 
(m. 2H). 6.55 (i. IH). 2.58 (l. 2H), 1.61 (m. 2H). 0.96 (i. 3H). 
c)Prcparauon of N-(2-hydroxy-3-n-propylphenylI-N'-|2-bromophenyl| urea 
5 N-f2-Hydroxy-3-n-propyl phenyl)-N'-I2-bromo phenyl) urea was prepared from 2- 

ainino-6-n-propyl phenol (302mg, 2.(X) mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexanc{ 1/20 > and 
filtering. (640mg,92%). 'h NMR (CD,OD): 5 8.(X) (d. IH). 7.58 (d. IH). 7.32 (i. IH). 
7.26 (t. IH), 6.96 (dd. IH), 6.89 (t. IH), 6.78 (d. IH). 

10 

Example 92 

Preparation of N-f2.hvdroxv-4.ethvlnhftnvn. N'-f2-hromophpnvll urea 

a) Preparation of 2-iiitro-5-ethylphenol 

3-ethylphenol (S.OOg, 41 nunol) was dissolved in methylene chloride(4() niL) followed 
15 by the addition of sodium nitrate (3.83g. 45 mraol). The addition of sulfuric acid (5()mU 3M) 
was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours. Ihe reaction mixture was diluted with methylene chloride and 
extracted with water. The organic layer was dried over MgS04 and filtered. The solvent was 
evaporated and chromatography of the resulUng solid on silica gel (4^MeOH/ CH3CI2) gave 
20 the desired product(l.7 g, 25 %). 'h NMR (CD3C0CDj): 6 8.02 (d.lH). 6.99 (s.l H), 6.85 
(d. 1H).2.69 (q, 2H). 1.30 (t. 3H). 

b) Preparation of 2-amino-5-ethyllphenol 

To a solution or2-nitro-5-ethylphenol(lg. 6.4mmo]) in methanol(250mL) wu.<i added 
10% Pd/C f 100 mg). The mixture was flushed with argon, then hydrogen was bubbled 
25 through the solution for 10 min. and a hydrogen aunosphere was mamtiuncd at bulloon 
pressure ovemighi. The mixture was filtered through celiie and the ccliic was washed u uh 
methanol. The solvent was evaporated and chromatography of the rcsuliini; .solid m silica gel 
(5%MeOH/ CHzOz) gave the desired produci(7.50 mg. 91 9. ). 'h NMR (CD^ODi: 8 6.41- 
6.17 (m. 3H). 

30 c)Prcparation of N-(2-hydroxy-4-ethylphenyI l-N"-(2-bromophenyl j urea 

N-[2-Hydroxy-4-ethylphenyl|-N*-(2-bromo phenyl) urea was prepared from 2- amiiiD- 
5-cthylphenol (274mg. 2.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from mclhylcnc chloride/ hexanc( l/2()i and lilierinsj. 
(520 mg. 719r). 'h NMR (CDiOD): 5 7.96 (d. IH). 7.62 (s. IH). 7.56 (U. IH). 7..3() (i. 

35 IH). 6.96 (t. IH). 6.82 (d. IH), 6.76 (d, IH). 

Sxampjg 9? 

Preparation of N.I2-hvdroxv 3-nhenvlammocarbonvl phenvll.N-l2-hromophcnvll urea 
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a) Prcparaiion of 2-nur()-6-phcnylaminocartH)nylphcnol 

2-Phenylaminocarbonylphenol (5.tM)g, 23 mmol) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium nitraic (2.2()i:. 25,5 mmol). The addition 
5 of sulfuric acid (3()mL/ 3M) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH2CI2) gave the desired product(2.5() g, 42 9i ). *H NMR 
10 (CD3COCD,):5 8.15 (dJH), 8.09(dJH). 7.51 (d. IH). 7.3(Kd. IH). 7.10(1. IH). 7.01 (t. 

IH). 

b) Preparation of 2-amino-6-phenylaminocarbonylphenol 

To a solution of 2-nitro-6-phenylaminocarbonylphenol ( 1 g. 4.0 mmol) in 
methanol(250mL) was added 10%.Pd/C (lOO'mg). The mixture was Hushed with argon, then 

1 5 hydrogen was bubbled through the solution for 10 min. and a hydrogen atmosphere was 

maintained at balloon pressure overnight. The mixture was filtered through celite and the celite 
was washed with methanol. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (5%MeOH/ CHjCh) gave the desired product(8(X) mg, 9\ %). *H NMR 
(CD:iOD): 6 7.73-7.57 (m, 2H), 7.43-7.27 (m, 3H), 7.25-7.10 (m. IH). 6.94 (t. IH). 6.74 

20 (I, IH). 

c) Preparation of N-[2-hydroxy 3-phenylaminocarbonyl phenyl j-N*-I2-bromophenyl| urea 

N-f2-hydroxy 3-Phcnylaminocarbonyl phcnyll-N'-[2-brom(i phenyl) urea was 
prepared from 2-amino-6-phenylaminocarbonylphcnol (456mg. 2.(K> mmol) according 10 the 
procedure in General Method B. The produci wa^ purified by prccipiuiion from methylene 
25 chloride/ hexane( 1/20) and filtering. (8()0mg,y4^7. ). 'H NMR (CD.OD): 'H NMR (CD.ODi: 
5 25 (d, IH), 7.94 (d. IH), 7.75-7.57 (m. 4H). 7.4K-7..^0 {m. 3H). 7.21 it, IH). 7.02 (dd. 
IH). 6.92 (t, IH). 

^^^aniple 94 

30 Preparation of NM2-hvdrox v-^-cvan(>>4-mcthviphenvll>NM2-hromonhcnv)l urea 
a) Preparation ot the 2-niU'o 5-meihyl 6-bromo phenol 

A solution of i-buiyl amine(6.XH mL. 47^> ii, 2 equiv.) in mcihylcnc chloride was 
treated with bromine ( 1 .67 mL. 5.2 ii. I cquiv. ) ai -20 T. The llask was then cooled 10 -7S 
X and the the 2-miro 5-mcihyl 6-bromo phenol (5 ^. 1 cquiv., in methylene chloride) wa.s 

35 added drop-wise with vigrous stirring. The reaction mixture was slowly warmed to -30 "C lor 
1 h, then to - 10 X for 2 hours. The reaction mixture was then paniiioncd between methylene 
chloride and 57r aqueous acetic acid. The organic layer was dried over magnesium sulfate, 
filtered and concentrated in vacuo. The reaction mixture was purified by flash 
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chromaiographyfElhyl acciaic/ hcxancs) lo remove dibrominaied species. The 2-niir() 4-brom() 
S-mcihyl phenol was (hen seleciively crystallized oui ol methylene chloride. A final silica gel 
column(5%eihyl acetate/ hexancs) yielded desired isomer in 90% purity.( 1.05 g. \49f ). 
NMR (CDCI3): 5 7.95 (d, IR J = KM) HzU 6.91 (d, IH. J = lO.O Hz). 2.52 (s. 3H). 
5 b) Preparation of 2-nilro-5-meihyl-6-cyanophenol 

2- Niiro-5-meihyl-6-bromophenol ( HM) mg, 0.433 mmol) was dissolved in dimethyl 
formamidc (2mL) followed by the addition of irieihylaminc (0.1 75g, 1.73 mmol). The 
addition of a catalytic amount dimethylamino pyridine was then made, followed by addition of 
copper (1) cyanide (155mg, 1.73mmol). The mixture was allowed to stir at 80*^C for 4 hours. 

10 The solvent was evaporated and chromatography of the resulting solid on silica gel (2%MeOH/ 
CH2CI2) gave the desired product (70 mg, 91 9ci 'h NMR (CD3C0CD?): 5 8.30 (dJH), 
7.15 (d,IH), 2.61 (s, 3H). 

c) Preparation of 2-amino-5-methyl 6*cyanopheno] 

A mixture of 5-cyano-2-nitrophenol(70 mg, 0.39mmol) and tin (II) chloride (265 mg. 
15 1.1 8mmol) in ethano](20mL) was heated at 8()T under argon. After 2 hours, the starting 

material has disappeared and the solution was allowed to cool down and then poured into ice. 

The pH was made slightly basic (pH7-8)« by addition of solid NaOH, before being exuracted 

with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 

The solvent was evaporated and chromatography of the resulting solid on .silica gel (4^MeOH/ 
20 CH2CI2) gave the desired product(175 mg, 86 9r). *H NMR (CD^OD): 8 6.87 (d, IH), 6.75 

Id.lH). 6.32 (s. 3H). 

d) Preparation of N-(2-hydroxy 3-cyano 4-meihyl phenyl |-N-I2-bromophenylI urea 

N-(2-hydroxy 3-cyan() 4-mcihyl phenyl |-N'-|2-bromophenylj urea was prepared from 
2-aminn-5-mcihyl-6-cyano phenol (50mg, 0..34 mmol) according to the procedure in General 
25 Method B. The product wa.s purified by precipiution Irom methylene chloride/ hcxanc( 1/20) 
and filicrini:. f70mg, 609? ). 'h NMR (CD^OD): 5 7.92 (d. IH), 7.68 (d. IH). 7.59 (d. IH). 
7,31 (I. IH), 7.00 (I. IH). 6.62 (i. IH), 2.49 (s, (3H). 

Example 

30 Preparaiion orN-f2-hvdroxv4>Carh()xvphenvl phenyl NN'-l2-bromonhenvll urea 
a)Preparaiion ol' 4-niu-o-3-hydroxybcnzophenonc 

3- Hydrn\ybenzophenonc (3.(K)g, IS.ImmoI) was dis.solved in methylene 
chloridc(40niL) followed by the addition of .sodium nitrate ( l.42g. I6.7mnu))). The addition 
ol sulfuric acid (25mLy 3M) wa.s then made, followed by addition of a catalytic amount of 

35 sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgSO^ and filtered. The solvent was evaporated and chromatography of the resulting .solid on 
silica gel (4<7rMeOH/ CHiCh) gave the desired productf 1 . 10 g. 30 7r ). *H NMR 
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(CD3C0CDi): 5 8.25 (d.lH), 7.K6 (dJH), 7.71 (m. IH), 7.59 (d, IH). 7.48 (s, IH), 7.39 
(dd. IH). 

b) Prcparaiion of 4-amino-3-hydroxyben2ophenone 

A mixture of 4-nilro-3-hydroxyben2ophenone (9(K) mg. 3.7nimol) and dn (11) chloride 
5 (2.5 g. Ill mmol) in cihanol(5()mL) was heated ai SOT under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic {pH7-8), by addition of solid NaOH, before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
10 (49r MeOH/ CH2CI2) gave the desired produci(685 mg, 87 ?r). *H NMR (CD^OD): 5 7.65 (d, 
2H), 7.55 (dJH). 7.49 (t. 2H). 7.26 (s, IH), 7.16 (dd, IH). 6.68 (d, IH). 

c) Preparaiion of N-[4-Carboxyphenyl-2-hydroxyphenyll-N'-f2-bromophenyll urea 

N-[4-Carboxyphenyl-2-hydroxyphenyll-N'-(2-bromophenyl] urea 
was prepared from 4-amino-3-hydroxybenzophenone (330mg. 1.5 mmol) according 10 the 
15 procedure in General Mediod B. The product was purified by precipitation from methylene 
chloride/ hexane( 1/20) and Hltering. (490mg, 19%). *H NMR (CDiOD): 8 8.40 (d, IH), 
8.09 (d, IH), 7.83 (d, 2H), 7.65-7.60 (m, 4H), 7.48 (s, IH). 7.43 (d. IH), 7.35 (d, (IH), 
7 JO (UlH). 



20 - Examples 

Preparation of N-[2-hvdroxv 3-carhoxvnhenvl nhenvlNN^[2-bromophenvll urea 
a)Prcparation of 3-niu-o-2-hydroxybenzophenone 

2-Hydroxybcn/ophenonc (3.()0g, 15. Imniol) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium nitrate ( 1.42g. l6.7nimon. The addition 

25 of sulfuric acid (25niL/ 3M) was then made, followed hy addition of a catalytic amount of 
.sodium nitrite. The mixture was allowed to stir. Alter 24 hours, the reaction mixture was 
diluted wiUi methylene chloride and extracted with water. The organic layer was dried over 
MgSOa and filtered. The solvent was evaporated and chromatography of the resulting sulid on 
.silica gel (47rMeOH/ CHCI:) gave the desired product 1.60 g, 44 9/ ). 'h NMR 

.■^0 (CD3C0CD,): 5 8.30 (d.lH). 7.86 (mJH), 7.71 <m. IH), 7.78(d. I H). 7.56 (dd 2H). 7.24 

(L IH). 

h)Preparation of 3-amino-2-hydroxybenzophent)nc 

A mixture of 3-niiro-2-hydroxyben7A)phcnonc (6(M) mg. 2.5mmo]) and tin (ID chloride 
( 1.7 g, 7.5mmol) in eihanoI(5()mL) was heated at HO^C under argon. After 2 hours, the 
35 starting material had disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7.8), by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
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llliered. The solvent was evaporalcd and chronoaiography of ihc resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired producl(490 mg, 92 %), 'H NMR (CD3OD): 5 7.65- 
7.40 (m, 5H), 6.98 (dJH), 6.86 (d, IH), 6,67 (I, IH). 
c)Preparaiion of N-(2-hydroxy 3-carboxyphenyl phenyl]-N'-(2-bromophenyl] urea 
5 N-|2-hydroxy 3-carboxyphenyl phcnyl)-N*-[2-bromophenyI) urea was prepared from 

3-amin(>-2-hydroxybcn2ophenonc (250nfig, 1.20 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hcxane( 1/20) 
and filtering. f20()mg, 78^r). *H NMR (CD^OD): 5 8.35 (d, IH), 7.96 (d, IH). 7.72 (d. 
2H), 7.65-7.50 (m, 4H), 7.35 (d. IH). 7.30 (d, IH), 7.01 (dd. (IH). 6.92 (t. IH). 

10 

&>;amplg 97 

Preparation of N-f2>hvdroxv 3-benzvloxv DhenvlMsf'-r2>hromnphenvn urea 

a) Preparation of 2-nitro-6-benzyloxy phenol 

2-Bcnzyloxyphenol f5.00g. 25.0mmol) was dissolved in methylene chloride(40mL) 
15 followed by the addiuon of sodium niu-ate (230g, 27.5mmol). The addition of sulfuric acid 
(3 ImU 3M) was then made, followed by addition of a catalytic amount of sodium niurite. The 
mixuire was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and cxvacted with water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
20 CH2CI:) gave the desired product(2.6 g, 43 %l *H NMR (CD3COCD0: 8 7.70 (d.lH). 
7.50-7.28 (m. 5H), 7.14 (d. IH). 6.92 (t, IH), 5.21 (s, 2H). 

b) Preparation of 2-amin(>-6-benzyloxy phenol 

A mixture of 2-miro-6-bcn/.yloxy phenol (1.00 g, 4.IOmmol) and tin (II) chloride 
(2.75 g. i2.2 mmol) in ethanoK 150niL) was healed at 80°C under argon. After 2 hours, the 

25 .staning materia) had disappeared and the soluuon was allowed to cool down and then poured 
into ice. The pH wa.s made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic pha.se was washed with brine, dried over MgSOj and 
filtered. The solvent was evaporated and chromatography of the rcsuliins .solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired produci(1.35 g. 88 9< ). *H NMR (CD.OD): 57.46 (d. 

M) 2H). 7.40-7.35 (m, 5H). 6.55 (d. IH), 6.40(d, IH). 5. 10 (.s, 2H). 

b)Preparaiion of N-(2-hydroxy3-benzyloxy phenyll-N'-[2-bromophenyl| urea 

N-|3-hcn/.yloxy-2-hydroxyphenyll-N'-[2-bromophcnyl| urea was prepared from 2- 
niiro-6-hcn/yloxy phenol (430mg. 2.(X) mmol) according 10 the procedure in Gencriil Method 
B- The produci was purified by precipitation from methylene chloride/ heKane(l/20) and 

35 filtering. (6.^0mg. 76^^! ). 'H NMR (CD,OD): 5 7.93 (d. IH). 7.58 (d. IH). 7.54-7.42 im. 
3H). 7.40-7.25 (m. 4H). 7.(M) (i. IH). 6.69 (d. 2H). 5.16 (s. 2H). 
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Prcparam>n N-?-f?-hvdrQXY'^in<ianpngl-N'-f 2-t>romophcPYll »rca 

a) Prcparaiion of 2-hydroxy-3-niiro-5-indanone 

2- Hydroxy-5rindanone(3.(X)g. 2().0nimol) was dissolved in meihylene chloride(4()mL) 
followed by ihc addition of sodium nitrate (1. 9Sg, 21.Unimol). The addition of sulfuric acid 

5 (25mL/ 3M) was then made, followed by addition of a catalytic amount of sodium niu-itc. The 
mixture was aJlowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried oyer MgS04 and nitercd. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4^ MeOH/ 
CH2CI2) gave the desired produci(1.5 g, 39 %). NMR (CDiCOCD,): 5 7.70 (d.lH), 7.04 

10 (d. IH), 3.04 (d, 2H). 2.74 (d, 2H). 

b) Preparation of 3-amino-2-hydroxy-5-indanone 

A mixture of 2-hydroxy-3-niiro-5-indanone (1.50 g, 7.80mmol) and tin (II) chloride 
(5.25 g, 23.3 mmol) in ethanoK 150mL) was healed at 80^C under argon. After 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then poured 
5 into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product( 1 .00 g. 79 %). *H NMR (CD3OD): 5 6.85 
(d,lH), 6.45 (d, IH), 2.95 (d, 2H), 2.60 (d, 2H). 
10 c)Prcparation N-3-I2-hydroxy-5-indanone|-N'-f2-bromophenyl) urea 

N-(2-Hydroxy-5-indanone]-N'-f2-bromophenyl| urea was prepared from 3-amino-2- 
hydroxy-5-indanonc (326mg, 2.(X) mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(6l0mg. \i59i). NMR (CD,OD): 5 7.92 (d. IH). 7.65 (m, 2H). 7,45 (L IH). 7.09 (i. 
25 IH). 7.00 (d. IH), 2.90 (d. 2H), 2.66 (d, 2H), 

|Ex?i^p|eV9 

Prcparaiion of fFVN-l442-f Methoxvcarbonvl) eihenvll-2-hvdn)XVDhenvll-N'-l2> 

bmmpptiepvlltirga 

30 

a)Prcparaiioh of 4:niiro-3-hydroxycinnamic acid 

3- Hydroxycinnamic acid (3.00g, 18.3 mmol) was dissolved in methylene 
chl()ridc(40mL) followed by the addition of sodium nitrate (1.70 g. 26.1 mmol). The addition 
of sulfuric acid (25 mU 3M) was then made, followed by addition of a catalytic amount of 

35 .sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. Tlie solvent was evaporated and chromatography of the resulting solid on 
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silica gel (4%MeOH/ CH2CI2) gave the desired producK 1 ,0 g, 26 9f ). NMR (CD.COCD,): 
5 8-07 (d, IH), 7.69 (d, IH), 7.51 (s, IH). 7.46 (d, 2H), 6.75 (dJH). 

b) Preparation of 4-niiro-3-hydroxymethylcinnamaie 

4-Nitro-3-hydroxycinnainic acid was stirred in excess methanol with a catalytic amount 
5 of sulfuric acid. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%McOH/ CH2CI2) gave the desired product( 1 .0 g, 94 7r). NMR (CD^COCD^): 

5 8.17 (d, IH), 7.69 (d, IH), 7.52 (s, IH). 7.45 (d, 2H), 6.75 (d.lH). 3.80 (s. 3H). 

c) Preparauon of 4-amino-3-hydroxymethylcinnamate 

A mixture of 4-nitro-3-hydroxymeihylcinnamaie ( 1.0 g, 4.50mmol) and tin (11) 
10 chloride (3.0 g. 13.4 mmol) in eihanoI(50mL) was heated at 8fl**C under argon. Alter 2 hours, 
the sianing material had disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made slighdy basic (pH7-8), by addition of solid NaOH, before 
being exu-acted with ethyl acetate* The organic phase was washed with brine, dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
1 5 silica gel (4%MeOH/ CH2CI2) gave the desired product (650 mg, 75 9rl 'H NMR (CD1OD): 
57.50 (dJH). 6.94 (s, IH), 6.89 (d, IH), 6.68 (d, IH), 6.18 (d, IH), 3.74 (s, 3H). 

d) Preparaiion (E)-N-[4-(2-(Melhoxycarbonyl) eihenyl]-2-hydroxyphenyl]-N'-r2- 
bromophenyl] urea 

(E)-N-(4-f2-(Methoxycarbonyl) cthcnyl J-2-hydroxyphenyl l-N'-f 2-bromophcnyl | urea 
20 was prepared from 4-amino-3*hydroxymethylcinnamate (250mg, 1 .3 mmol) according 10 the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexane(l/20) and filtering. (3(X)mg, 59?? ). 'H NMR fCD.OD): 5 8.24 (d.lH). 8.05 
(d. IH), 7.69 (d, IH), 7.65 (d, IH), 7.42 (u IH). 7.21 (s. IH), 7.19 (d. IH). 7.10 (i, IH) 
6.45 (d,IH) 3.81 (s. 3H). 

25 

Prenaration nf fE)-N-f3-l2-rMethoxvcarhonvn ethenvl1-2-hvdn>xvnhenvlNN'-[2- 
hromnphenvll urea N'-f2-hromonhenvll urea 
a)Preparation of 3-niU'o-2-hydroxycinnamic acid 

30 2-Hydroxycinnamic acid (3.00g, 18.3 mmol) was dissolved in methylene 

chloridc(4{)mL) followed by the addition of sodium nitrate (2.21 g. 26. 1 mmol). The addition 
of sulfuric acid (30 mU 3M) was then made, followed by addition of a catalytic amount ol 
sodium niiriic. The mixture was allowed to siir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 

35 MgSO^ and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4'7rMeOH/ CH3C12) gave the desired produci(2.() g. 52 9f ). 'h NMR (CDiCOCDi): 

6 8.21 (d, IH). 8.16 (d. IH). 8.05 (d, IH), 7.19 (i, IH). 6.72 (d, IH) 



W096AZS1S7 



PCTAJS96/02260 



- 70 - 

b) Preparation or3-nitro-2-hydmxynicthy)cinnamaie 

3-niiro-2-hydroxycinnamic acid was siirred in excess mcthani)! with a caialyiic amouni 
of sulfuric acid. The solvent was evaporated and chromatography ol" the resulting solid on 
silica gel (4%MeOH/ CHjCh) gave the desired product( 1 .0 g. 94 9t ). 'h NMR (CDjCOCDo: 
5 S 8.25 (d. IH). 7.K.I5 (d. IH), X.06 (s, IH). 7.20 (l. 2H), 6.76 (d.lH). 3.80 (s, 3H). 

c) Preparation of 3-amino-2-hydmxymeihylcinnamaie 

A mixture of 3-nitro-2-hydroxymethyIcinnamaie (1 .0 g. 4.5 mmob and tin (II) chloride 
(3.0 g. 13.4 mmol) in eihanol(50mL) was heated at 80T under argon. .Alter 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then poured 
1 0 into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSOj and 
filtered. The solvent was evaporated and chromatography of the resulting solid on .silica gel 
(4%MeOH/ CH2CI2) gave the desired product (700 mg. 81 %). 'H NMR (CD,OD): 6 8.04 (d. 
IH). 6.93 (d, 1H),6.79 (d. IH), 6.71 (t. IH). 6.43 (d. IH). 3.72 (s, 3H). 

15 d)Preparaiion(E)-N-13-I2-(Methoxycarbonyl)eihenyI)-2-hydroxyphenyl)-N'-I2-bromophcnyl| 
urea 

(E)-N-(3-[2-(Meihoxycarbonyl)ethenyl)-2-hydroxyphenyl)-N'-I2-bromophenyl| urea 
was prepared from 3-amino-2-hydroxymethylcinnamaie (l(K) mg. 0.52 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hcxane(l/20) and filtering. (150mg. 74%).*H NMR (CD^OD): 6 8. 10 (d.lH). 8.00 
(d. IH). 7.69 (d. IH). 7.65 (d, IH). 7.42 (t, IH). 7.38 (i. IH). 7.32 (d. IH)..7.05 (». IH) 
6.55 (d.lH) .3.81 (.s. 3H). 



Example 10! 

25 Prenaraiion of (E)-N-l3-12-(Aminocarhonvl) eihenvl l-2-hvdmxvphcnvll-N"-l2-hromonhenvll 
urea N"-f2-hromophenvn urea 

a) Preparation of 2-hydroxycinnamide 

2-Hydroxycinnamic acid (2.00g. 12.3 mmol) was di.s.solvcd in dimethyl 
forTnamidc( lOmL) toUowed by the addition of henzotriazol- 1 -yloxy- 

.30 tri.s(dimethyIamino)phosphonium hcxafluoropho.sphatc (5.4g. 12.3 mmol) and tnethylamine 1 
l.7mL. l2.3mmoI). Ammonia gas was bubbled into the reaction mixture for .30 minutes. The 
mixture was allowed to stir for 24 hours, the reaction mixture was diluted with methylene 
chloride and cxuacted with water. The organic layer was dried over MgSO^ and filtered. The 
solvent was evaporated and chromatography of the resulting .solid on silica gel (4^^ MeOH/ 

35 CH2CI2) gave the desired product( 1 .5 g. 75 %). 

b) Preparation of 3-nitro-2-hydroxycinnamidc 

2-Hydroxycinnamide (750 mg. 4.6 mmol) was di.<»u)lved in methylene chloride(40mL) 
followed by the addition of sodium nitrate (430 mg. 5. 1 mmol). The addition of sulfuric acid 
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(7 mU 3M ) was.ihcn made, followed by addition ofa caialyiic aniouni of sodium niiriic. The 
mixture was allowed lo siir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and cxiracied with water. The orjianic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
5 CH.Cla) gave the desired produci(350 mg, 36 *H NMR (CD3COCD3): 6 8.19 (d. IH), 
8.02 (d. IH), 7.88 (d, IH), 7.15 (l, IH), 6.84 (d, IH) 
c)Preparation of 3-amino-2-hydroxycinnamidc 

A mixture of 3-niiro-2-hydroxymcihylcinnamate (350 mg, 1.7 mmol) and tin (II) 
chloride (3J) g. 13.4 mmol) in cihanol(SOmL) was healed at 80°C under argon. After 2 hours. 
10 the starling maicrial had disappeared and ihe solution was allowed to cool down and then 

poured into ice. The pH was made slighii y basic (pH7-8). by addition of solid NaOH, before 
being exu^acied with ethyl acetate. The organic phase was washed with brine, dried over 
. MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
[ silica gel (4^5-McOH/ CH2CI2) gave the desired produci(244 mg,80%). 
15 d)Preparaiion of (E)-N-(3-I2-(Aminocarbonyl) eihenyll-2-hydroxyphenyl]-N-[2- 
bromophcnyl) urea 

(E)-N-|3-f2-(Aminocarbonyl)cthcnylI-2-hydroxyphenyl|-N*-[2-bromophenylI urea 
was prepared from 3-amino-2-hydroxycinnamidc (100 mg, 0.56 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hexancC 1/20) and filtering. (110 mg, 52%Vh NMR (CDiOD): 5 8.00 (d. I H), 7.90 
(d, IH). 7.63 (d. IH). 7.55 (d, IH). 7.35 (m. 2H), 7.05 (i. IH). 6.95 (t. IH). 6,70 id.lHr 

Example 102 

Preparation of (E)>N -l4-r2.(Aminocarhonvl) cthcnvlN2-hvdroxvnhcnv!UN'-l2-bromonhenv)| 

25 urea N^[2-hr omonhgnvII urea 

a)Prcparaiion of 3-hydroxycinnamidc 

3-Hydn)xycinnamic acid (2.00 12.3 mmoli was di.s.solvcd m dmicihyl lormamidLM M) 
mL) followed by the addition of bcn/otria/ol- l-yloxy-iris(dimcihylamino)phosphoniuni 
hcxalluoropho.sphaic (5.4g, 12.3 mmol) and tricthylaminc ( 1.7 mL. 12.3mmol). Ammonia 

30 gas was bubbled into the reaction mixture for 30 minuic.s. The mixture was allowed to siu li>i 
24 hours, the rcactit)n mixture was diluted with methylene chloride and extracted with watci 
The organic layer was dried o\'er Ml'SOj and filtered. The soh cni was evaporated and 
chromatography ol ihc resulting .solid on silica gel (4% MeOH/ CHiCI:) gave the desired 
pioduct(l.3 g. 65 ). 

35 b)Preparatii)n of 4-nitro-3-hydroxycinnamide 

3-Hydroxycinnamide (750 mg. 4.6 mmol) was dis.solved in methylene chloride(4() mL) 
followed by the addition of sodium mtraie (430 mg. 5. 1 mmol ). The addition of sulfuric acid 
(7 mL/ 3Mi was then made, followed by addition of a catalytic amount of sodium nitrite. The 
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mixiurc was allowed lo .siir. Al'icr 24 hours, ihc rcaciion mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgSQ* and nitcred. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOH/ 
CH2CI2) gave the desired pn)duci(24() mg. 25 %). 'h NMR (CD^COCD,): 6 «.()9 (d. IH). 
5 7.49 (d. IH). 7.26 (s. IH). 7.16 (d, IH). 6.71 (d, IH) 

c) Preparation nr4-amino-2-hydroxycinnamide 

A mixture or4-nitro-3-hydroxymethylcinnamatc (300 mg. 1.40 mmol) and tin (ID 
chloride (980 mg. 4.30 ramol) in clhanol(50 mL) was heated at SOT under argon. Al'icr 2 
hours, the starting material had disappeared and the solution was allowed to cool down and 
10 then poured into ice. The pH wa.s made slightly basic (pH 7-8). by addition ol .solid NaOH. 
before being extracted with ethyl acetate. The organic phase was washed with brine, dried 
over MgSOd and filtered. The solvent was evaporated and chromatography of the resulting 
.solid on silica gel (4%MeOH/ CH2CI2) gave the desired product (200 mg. 74 

d) Preparation(E)-N-I3-(2-(Aminocarbonyl)ethenyl)-2-hydroxyphenylJ-N'-|2-bromophenyl) 
I .'^ urea 

(E)-N-|3-(2-(AminocarbonyI) ethenyl]-2-hydroxyphenyl)-N'-f2-bromophenyl | urea 
was prepared from 4-amino-2-hydroxycinnamide (lOOmg. 0.56 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hcxane(l/2()) and filtering. (I25mg. 54%). 'H NMR (CD,OD): 6 8.05 (d.lH). 7.92 
20 (d. IH). 7.60 (d. IH). 7.4 5 (d. IH). 7.35 (t. IH). 7.05 (m. 2H). 6.50 (d.lH) . 

Example 103 

PrL'piiniiion of N-l2-hvdroxv 4-(phenvl amino carhoxv) nhcnvll-N' -l2-hromophcnvll urea 
N-|2-hydroxy 4-(phcnyl amino carboxy) phenyl |-N -|2-bromophcnyl| urea wa.s 
25 prepared Irom .*>-(phcnyi amino carboxy) 2-amino phenol (0.50 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from meihylenc 
chloride/ hcxanc( 1/20) and filtering. ( !.S0 mg. 709f ). 'h NMR (CD,OD): 6 8.25 (il. IH). 
K.OO (d' IH). 7.75 (d. 2H). 7.64 (d. IH). 7.50 (d. 2H). 7.41 (m. 3H). 7.16 (t. IH). 7.05 <l. 
IH). 

Example 104 

pn.p:^|-i|iinn c( N'-»4-amimH:arbonvl-2-hvdroxvphenvll-N'-l2-bromonhcnvll urea 

S-|4-Aminocarbonyl -2-hydroxyphenyl|-N'-|2-bn)mophenyl| urea was prepared irom 
5-amim)carbonyl-2-amino phenol (304 mg. 0.50 mmol ) according to the procedure in General 
35 Method B. The product was purified by precipitation from methylene chloride/ hcxane( l/20» 
and filtering. (440 mg. 62'i? ). 'h NMR (CD,OD): 8 8.09 (d. IH). 7.91 (d. IH). 7.60 (d. 
IH). 7.45 (m. 3H).7.(K) (d. IH). 
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Ex^plg }()^ 

Preparation ol" N-(2-Hvdroxv-3.5.6-trinuoronhcnvl)-N'- (2>hromonhcnvl)urca 

N-(2-Hydroxy-3.5,6-irinuorophenyl)-N'-(2-bromophenyl)urca was prepared from 
3,5,6-irinuoro-2-hydroxyaniline (83 mg, (X5I mmol) and 2-(bromophcnyI)isocyanaic (I(K) 
5 mg, 0.53 mmol) according to the procedure in General Method B. The product was purilicd 
by preparation thin layer chromatography. EI-MS m/z 359 (M-H)". 

Examplg IQft 

Prenaration of N-f2-Hvdroxv-3-fluoro-4-trinuornmethvlphenvn-N^-r2-hrnmnphenvnurea 
10 N-(2-Hydroxy.3-fluoro-4-irinuoromethylphenyl)-N*-r2-hromophenyl)urea was 

prepared from 4-u-inuoromethyl-3-fluoro-2-hydroxyaniline (239 mg. 1.2 mmol) and 2- 
(bromophenyl)isocyanaie (243 mg. 1.2 mmol) according to the procedure in General Method 
B. Removal of solvent under reduced pressure and chromatography of the resulting solid on 
silica gel (hexanerethyl acetate) gave the title compound (20 mg, 49ry EI-MS m/z 391 (M-H) . 

15 

Example 107 

Preparation of N-f2-Hvdrnxv-3-iodQphenvn-N--f2-hromnphenvnurea 

N-(2-Hydroxy-3-iodophenyl)-N'-(2-bromophenyl)urea was prepared from 3-iodo-2- 
hydroxyaniline (2(K) mg. 0.85 mmol) and 2-(bromophenyl)isocyanate ( 169 mg, 0.85 mmol) 
20 according to the procedure in General Method B. Removal of solvent under reduced pressure 
and chromatography of the resulting solid on silica gel (hexanerciher) gave the title compound 
(40 mg. \19^1 *HNMR (DMSO): 5 9.45 (s, 1H),9.15(S. IH). 8.8 (s, IH), 7.95 (d. IH). 
7,8 {± IH).7.65 (d. IH). 7.4 id, IH), 7.3 (I. IH). 7.0 (t. IH). 6.65(t. IH). 

25 Example 108 

Prenaration of N>l2-H12>(trinuoromethvnnhenvlKsulfonvllaminolnhenvll-N'-f2- 
hronif)phenyl)iJref^ 

a)Prcparaiion of 1 2-| 2-( irinuoromcihyDphcnyl )(.sulfonamido)aniline | 

The title compound was prepared according 10 General Method C using 2- 
30 (iriiluoromethyI)hcn7.cncsulfonyl chloride (I cquivj. The product was purified by 

chromatography on .silica gel (methylene chloridcrmcthanol) (1.04 g. ?3'/f ). EI-MS m/^ 317 
(M-fH)r 

h)Prcparaiion of .^'-12-|||2-(trinuoromelhyl)phcnyl|sullonyl)amino)phcnyll-N'-(2- 
b^omophcnyl )urea 

35 The title compound was prepared u.sing|2-|2(U'inuoronicihyl)phcnylj 

(sulfonamido)aniline ( 1 .04 g. 3.2 mmol) and 2-fbromophenynisocyanaic (652 mg. 3.2 mmol) 
according to General Method B. The solvent was evaporated to give the desired urea (1.03 g. 
6\9rl El.MSm/z514(M+H)\ 
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Preparation of N-(2-BromonhenvlVN-[2-dimethvlaminn5;ulfonvl amint)lphonvlliir^^^ 

5 a)PreparaLion or (2-| 1 . 1 -(dimcthylamino)Isulli)namidoaniline| 

The lillc compound was prepared according lo General Method C using 

dimcihylsulfamoyl chloride ( I cquiv.). The produci was purified by chromaiography on sihca 

gel (methylene chloride:meihanoI). ES-MS m/z 216 (M+H)*. 

b)Preparation of N-(2-Bromophenyl)-N-(2-(dimelhylaminosull'onylamino|phcnyl)urca 
10 The title compound was prepared from (2-( M-(dimethlyamino)sulfonamido- 

aniline (137 mg. 0.6 mniol) and 2-(bromophenyl)isocyanaie (126 mg, 0.6 mmol) according lo 

General Method B. The solvent was evaporated and chromaiograjphy on silica gel (ethyl 

acetate rhexane) gave the desired urea. EI-MS m/z 413 (M+H)" 

15 ExamptelH) 

Preparation of N-f2-f PhenethvlMilfnnvlamino^ nhenvn-N'-f2-hmm ophpnvnurea 

[2'-(Phenethylsuifonamido) aniline) (example 60, 300mg, 1.09 mmol) was placed in a 
Parr shaker bottle conuiining palladium (180 mg) under an argon stream. Methanol ( 1 SO mL) 
was added and the container placed on a Parr shaker (SS psi) for several hours. The reaction 
20 mixture was filtered through Celite and the filtrate was evaporated to give the desired aniline 
(269 mg. 90%l EI-MS m/z 277 (M+H)*. 

b)Prcparation of N-|2-(Phcnethylsulfonylamino)phenyll-N-(2-bromophcnyl)urca 

The title compound was prepared from |2-(phcncthylsulfonamido) aniline | (269 mg. 
0.97 mmol) and 2-(bromophcnyl)isocyanaic ( 193 mg, 0.97 mmol) according to General 
25 Method B. The desired urea was precipitated out of toluenc/hcxanc (3K4 mg. 78'^ ). El-MS 
m/z 472 (M-HV. 

E^timplc 1 \ } 

Preparation of N-l2>lf2-acetamido-4>methvlthia2ol-5>vnsulfonvlaminolnhgnvll-N'-f2- 
30 hromophenvDurea 

a)Prcparaiion of |2-[(2-acciamido-4-mcihyl-5-ihia/-i>le)sulfonamido|anilinc| 

The lillc compound was prepared usini: 2-accianiido-4-nicihyl-5-ihia/ulcsullonyl 

chloride ( 1 cquiv.) according lo General Mcihod C. A solid precipaiaicd from ihc rcaciion 

mixiurc and was filicrcd lo give the desired aniline (1.68 g. 529( ). ES-MS m// 327 (M+H)' 
.V'^ b)Prcparaiion of N-|2-((2-acetamido-4-meihyiihia/ol-5-yl)sulfonylamino|phenYl|-N'-(2 

bromophenyDurea 

The title compound was prepared from (2-K2-acetamido-4'mcihyl-5- 

lhia/.ole)sulionamidolanilinel (1.68 g,5.l4 mmol) and 2-(bromophenyhisocyanaic 
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(1.02 g. 5. 14 mmol) according lo General Method B. The product was prccipiiaicd Irom eihyl 
acciaic/hcxanc (22ii mg. K%). EI-MS m/z 524 {M+H)\ 

Example II? 

5 Preparation of N-l2-hvdroxv-4-cvanophenvll-N -l4.phcnvlphfinvll urea N-(2-Hydroxy-4- 
cyanophenyll-N'-(4-phenylphenyl) urea was prepared from 2-amino-5-cyanophenol (6()mg. 
0.45 mnioJ) according lo the procedure in General Method B. The product was purified by 
precipitation from methylene chloride/ hcxanc( 1/20) and filtering. ( 1 35 nig. 75'7< ). 'h NMR 
(CD,OD): 6 8.33 (d, IH). 7.71-7.29 (m. 9H). 7.25 (d. I H). 7.12 (s. IH). 

10 

Example 11? 

Preparation of N-f2-hvdroxv.4-cvanophenvH-N'-f2.3-dichlo rophcnvll urea 
. N-r(2-Hydroxy-4-cyanophenylJ-N'-(2,3 dichlorophenyl) urea was prepared from 2- 

amino-5-cyanophenoJ (60mg. 0.45 mmol) according to the procedure in General Method B. 
15 The product was purified by precipitauon from methylene chloride/ hcxancf 1/20) and filtcnng. 
(125mg. 86%). 'h NMR (CDjOD): 6 8.27 (d, IH). 8.15 (m. IH). 7.39-7.20 (m. 2H), 7.16 
(d, IH). 7.06{s, IH). 

Example I )4 

20 Preparation of N-f2-hvdroxv-4-cvanophenvll-N'-f2-methoxvnhenvll urea 

N-(2-Hydroxy-4-cyanophenyl|-N'-(2-meihoxyphcnyl) urea wa.s prepared from 2- 
amino- 5-cyanophcnol f60mg.0.45 mmol) according to the procedure in General Method B. 
The product wa.s purified by precipitation from methylene chloride/ hexune( 1/20) and illtenng 
(I05mg. 839f). 'H NMR (CD,OD): 6 8.26(d. IH). K.02(d. IHi. 7.l4(d. IH). 7.05 cs. 

25 IH). 7.00-6.83 (m. 3H). 3.84 (s. 3H). 

Prenaration of N-l2-hvdroxv-4-cvanonhcnvll-N'-f3-mcthtixvnht?nvH un.-a 

N-|2-Hydroxy-4-cyanophcnyl|-N'-|3-meihoxyphcnyl| urea wa.s prepared from 2- 
30 amino- 5-cyanophenol (60mg. 0.45 mmol i according lo the procedure in General Method B 
The product wa.s purified by precipitation from methylene chloride/ liexanct l/20» and filicrini: 
f 102mg. ). 'h NMR (CD,OD); 5 8.25 (d. IH). 7.2.5-7 OX tm. 3Hi. 7.m (.s. IH». 6 90 
ti. IH). 6..58 (d. IH). 



35 Example I K> 

Preparation of N.f2.hvdroxv-5-nuoronhenvll-N'-l2-hromonhcnvll urea 
a)Preparaiiun of 2-amino-4-nuor()phenol 
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A mixture ol 4-nu()ro-2-n!irophcnol(lg, 4.64mmol) and tin (II) chloride (5.4 g, 
24.2mm()l) in cihanol(5()mL) was hcaicd ai 8()°C under argon. Artcr 2 hours, (he starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH is made slightly basic (pH7-8). by addition of solid NaOH, bclore being cxu^acted with 
5 ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2J gave the desired produci(622 mg, 85 9f ). 'h NMR (CD,0D): 5 6.51 (dd. IH). 6.32 
(dd, IH), 6.17 (ddd, IH). 

b)Preparaiion of N-|2-hydroxy-5-nuorophenyI|-N*-f2-bromophenyll urea 
10 N-(2-Hydroxy-5.nuorophenyl |-N'-f 2-bromophcnyl | urea was prepared from 2-amino. 

6-nuoro phenol (254mg, 2.(X) mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(520mg,80%). NMR (CD,OD): 6 7.88 (d, IH), 7.79 (dd, IH), 7.57 (d. IH), 7.31 (i, 
IH). 7.00 (t. IH), 6.76 (dd, IH), 6.57 (ddd,IH). 

15 

Examplg IP 

Preparation of N-l2 -hvdroxv-5-trinuoromcthvlphenvll-N'>l2-bromonhenvll urea 

a) Prcparaiion of 2-amino-4- trilluoromethyiphenol 

A mixture of 4-trinuoromcthyl-2-nitrophenol( 1 .0 g, 4.8mmol) and tin (II) chloride (5.4 
20 g, 24.2 mmol) in ethanoK 1 50mL) was heated at under argon. After 2 hours, the starting 

material had disappeared and the solution was allowed to cool down and then poured into ice. 

The pH was made slightly basic (pH7-8). by addition of solid NaOH. bclore being extracted 

with ethyl aceiaic. The organic pha.sc was washed with brine, dried over MgS04 and filtered. 

The solvent was evaporated and chromatography of ihc resulting solid on silica gel (AV/ MeOH/ 
25 CH2CI:) gave Ihc desired produci(7()X mg. 83 9f ). 'H NMR (CD.OD): 5 6.87 (s, IH). 6.80 

(d, IH). 6.69 (d, IH). 

b) Prcparaiion of N-(2-hydroxy-5-irinuoromcihylphcnyl|-N*-|2-bromophenyl| urea 

N-|2-hydroxy-5-trinuoromcihylphenyl|-N*-|2-bromophenyll urea was prepared from 
2-amini>-4-trinuoromethylphenol (354mg. 2.(K) mmol ) according to the procedure in General 
30 Method B. The product was purified by prccipiuilion fron) methylene chloride/ 

hexanct Iequiv720equiv.) and filiering. f4yOmg. 65^;? ). *H NMR (CDiOD): 5 8.40 (s. IH). 
7.94 (d. IH). 7.60 Id. IH). 7.35 (I. IH). 7.18 (d. IH). 7.03 U. IH). 6.95 (d. \H) 

Eyffliplp IIS 

35 Preparation nl N'-l2-hvdroxvnhcnvll- N"-l2-hromonhcnvll urea 

N-|2-hydroxyphcnyl|-N'-|2-bromo phenyl) urea was prepared from 2- amino-phenol 
( I41mg. mmol) accordmg lo ihc procedure in General Method B. The product was 
purified hy precipiiaiion from meihylcnc chloride/ hexane( 1/20) and filterinji. (3(X)mE.75'^ ). 
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*H NMR (CDiOD): 5 8.05 fd, IH). 7.49 IH), 7.25 (L 2H), 6.96 ii. IH). 6.90 lu 2H). 
6.6K u, IH) 

Example liy 

5 Preparation ol' N-firan?i-3-sivrl 2>hvdroxv phenvn-N'-r2>hromophenvll urea 
a)Prcparaii()n of irans-6-siyrl-2-niirophenol 

Trans-2-siyriphcnol (5(X) mg, 2.55 mmol) was dissolved in methylene chloride(4()mL) 
lollowed hy the addition ol' sodium nitrate (24U mg, 2.8 1 mmol). The addition of sulfuric acid 
(3 mL of 3M ) was then made, followed by addition of a catalytic amount of sodium niuite. 

10 The mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with 
methylene chloride and exu-acted with water. The organic layer Was dried over MgS04 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product (200 mg, 36 NMR fCD3C0CD?): 5 

8.05 (d. IH). 7.90 (d, 2H).7.65-7.20 (m,7H),7.00 (t,lH). 

1 5 WPrcparation of U'an.s-6-styrl-2-aminophenol 

A mixture of irans-6-siyrl-2-niU'ophenol (200 mg, 0.83 mmol) and tin (ID chloride 
(560 mg. 2.60 mmol) in cthanol(50mL) was heated at SO^'C under argon. After 2 hours, the 
starling material has disappeared and the solution was allowed to cool down and then poured 
inu) ice. The pH is made slightly basic (pH7-8), by addition of solid NaOH, before being 

20 extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
filicrcd. The solvent was evaporated and chromatography of the resulting solid on silica gel 
lA9i McOH/ CH2CI2) gave the desired product (50 mg. 29 *H NMR (CDiOD): 6 7.51 (m. 
3H). 7.29 (m. 3H).7.1I (i. IH). 7.(M) (m, 2H). 6.69 (m. 2H). 
oPrcparaiion of N-|irans-3-.siyrl-2-hydroxyphenyl|-N'-(2-bromophenyl| urea 

25 N-|tran.s-3-siyrl-2-hydroxyphenyl)-N*-f2-bronn)phenyl| urea was prepared from iran.s- 

6-.siyrl-2-amm()phcnol (35mg, 0. 17 mmol) according 10 the procedure in General Method B. 
The product uus purified hy precipitation from methylene chloride/ hexanc(l/2()) and filtering, 
(."iftmg. 53'a ). *H NMR (CD,OD): 57.97 (d, IH). 7.62-7.48 (m, 4H), 7.45-7.26 im. 5H), 
7.25 ti. IH). 7.15 Id. IH), 7.01 (i. IH), 6.88 (i 2H). 

30 

Preparation of N'-l2- hvdroxv-3.4-dichlnrophenvH>N'-l2-mcthoxvphcnvll tirea 

N-|2-hvdroxy-3.4-dichlorophenyI|-N'-|2-methnxyphcnyl| urea was prepared from 2- 
ammt)-5.6-dichlorophont)l (XOmg. 0.50 mmol. example X2b) according to the procedure in 
35 General Method B. The product was purified by precipitation from methylene chloride/ 

hcxanc(l/20» and filtering. (125mg.77*5? ). 'H NMR (CD.OD): 8 8.02 (d. IH). 7.79 (d. IH). 
7.05-6.K6 im. 4Hi, 3.92 is. 3H). 



wo 96/25157 



PCI/US96/02260 



-7«- 



Example 121 

Preparation of N-l 2-hvclr()xv-:^ 4-f1ichlorophenvll-N'-14 -methoxvnhcnvH ur^a 

N-(2-hydroxy-3,4-dichlorophenyI]-N'-I4-melhoxyphenyl| urea was prepared from 2- 
5 amino-5,6-dichlorophenol (80mg, 0.50 mmol, example 82b) according lo ihc procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hexanc(lcquiv./2()equiv.) and filtering. (120mg. 74%). 'H NMR (CDiOD): 5 7.89 (d. IH). 
7.35 (d. 2H). 6.99 (d, IH). 6.90 (dd, 2H). 3.80 (s, 3H). 

10 Example 122 

Preparation of N-(2-hvdroxv-3.4-riichloronhenvll-N'-f3-trifluoromgthvlphgnvll urea 

N-[2-hydroxy-3.4-dichlorophenyI]-N'-i3-trifluoromethylphenyI] urea was prepared 

from 2-amino-5,6-dichlOFophenol (80mg, 0.50 mmol. example 82b) according to the 

procedure in General Method B. The product was purified by precipitation from methylene 
15 chloride/ hexane(lequiv720equiv.) and filtering. (I30mg.71%). 'H NMR (CD^OD): 8 7.96 

(d, 2H). 7.60 (d. IH). 7.48 (t, IH), 7.30 (d, IH), 7.00 (d. IH). 

Examplg 123 

Preparation of N.f2.hvdroxv.3.4.dichloronhenvn.N'-[2-nhenvlnhgnvll urea 
20 N-|2-hydroxy-3.4-dichlorophenyn-N'-(2-phenylphenyI] urea was prepared from 2- 

amino-5.6-dichlorophcnol (80mg. 0.50 mmol. example 82b) according to the procedure in 
General Method B. The product wa.s purified by precipitation lrt)m methylene chloride/ 
hcxanc(lequiv./2()equiv.) and filtering. (I lOmg. 59%). 'H NMR (CDiOD): 8 7.77 (d. IH). 
7.73 Id. IH). 7.53-7.14 (m. 8H). 6.95 (d. IH). 

25 

Example 124 

Preparation of N-l2 -hvdroxv-3.4.dichloronhgnvll-N'-[2.3-dichloronhenvll urea 

N-|2-Hydroxy-3.4-dichlorophcnyl|-N'-I2.3-dichlorophenyl| urea was prepared Ironi 
2-amino-5.6-dichlorophcnol {80mg. 0.50 mmol. example 82b) according lo the procedure in 
30 Genera) Method B. The product was purified by precipitation from methylene chloride/ 

hc.\anc(lequiv./20equiv.) and filtering. (130mg. 71^J ). 'H NMR (CD,OD): 8 K.(»<S (dd. IH). 

7.91 Id. IH). 7.25 (m. 2H). 7.00 (d. IH). 

Example 125 

3.> Preparation of N^l 2-hvdrox v-4-i.soprop vlphenvl l-N'-l 3-trinuoromcihvlnhcnvl I urea 
a)Preparaiion of 2-nitro-5-i.sopropylphenol 

."^-i.sopropylphenol {3.0()g. 22 mmol) wa.s di.s.solved in methylene chloride(40ml) 
followed by the addition of .sodium niu-ate (2.06g. 24mmol). The addition of .sulfuric acid 
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(25mL/ 3M) is then made, followed by addition of a caialyiic amount ol sodium nitrite. The 
mixture was allowed to stir. After 24 h, the reaction mixture is diluted with methylene chlondc 
and exu'acied with water. The organic layer is dried over MgS04 and fiUercd. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave 
5 the desired producK 1 .09g, 27 %). *H NMR (CD3C0CD:^): 6 7.95 (d.lH), 7.62 (d,IH). 7.11 
{d, IHX 2.95 (m, IH), 1.24 (d, 6H). 
b) Preparation of 2-amino-5-isopropylphenol 

To a solution of 2-niiro-5-isopropylphenol(lg. 6.4 mmol) in methanol(5() mL) was 
added 10% Pd/C (100 mg). The mixture was Hushed with argon, then hydrogen was bubbled 

10 through the solution for 10 min. and a hydrogen aunosphere was maintained ai balloon 
pressure overnight. The mixture was filtered through celite and the celiie was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH2CI2) gave the desired product(775 mg, 93 55 ). NMR (CD?OD): 6 6.71- 
6.44 (m, 3H). 2.73 (m, IH), 1.20 (d, 6H). 

15 c) Preparation of N-[2-hydroxy-4-isopropylphenyll-N*-|3-trifluoromcthylphenyl| urea 

N-[2-hydroxy-4-isopropylphenyJ]-N -(3"trinuoromeihylphenyl) urea was prepared 
from 2-amino-5-isopropylphenol (75mg, 0.50 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequiv,/20cquiv.) and filtering. (I40mg, 839?-). *H NMR (CD?OD): 5 7.91 (d.2H). 

20 7,62 (d, IH). 7.47 (l. IH), 7.39 (d, IH). 6.75 (s. IH), 6.72 (d, IH), 2.80 (m, IH). 1,21 (d, 
6H). 



Example 

Preparation of N-i2-hvdroxv-3-nanhthvH-N'-(2.3-dichloronhenvM urea 
25 N-|2-hydroxy-3-naphthyl)-N'-|2,3-dichlorophenyll urea was prepared from 3-ammn 

2-naphthol ( I60mg. 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxane( lcquiv./20equiv. j and 
filtering. (285mg, 829f ). *H NMR (CDiOD): 5 8.48 (s. lH).K.IO(d, IH). 7.6K(d. I Hi. 
7.57 (d. IH). 7.40-7.23 <m. 4H), 7.18 (d, IH). 

30 

^Xiimplc \27 

Prcnaration of N^I2- ir? '<-Dichlorothicn-5-vni.sulfonvlaminolnhcnvllA^'-(2>bromo 
a)Prcparaiion i>f I2-|f2.3-Dichloroihien-.vyj)|sulfonylaminoaniHnc| 

The title compound was prepared according io General Method C usins: 2.3- 
35 dichloroihiophcnc-5-sulfonyl chloride (( I eq). The product was purified by Hash 

chromatography on .silica gel (ethyl aceiaic/hcxanc 2()/8()-methylene chloridermethanol 90/10) 
{ 1 .25 g. 39 9c Y EI-MS m/z 32 1 (M-H) 
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b)Preparaiion of N-(2-^(2J-Dichlorolhicn-5-yl)|suIfonylamino|phcnyl|-NX2- 
b^)mophcnyl)urea 

The lille compound was prepared from [2-((2,3-dichloroihicn-5- 
yl))sulfonylaminoanilinc (1.25 g,3.9 mmol) and 2-(bromophcnyI)i.socyanaic (768 mg, 3.9 
5 mmol) according lo General Method B. The produci was purilicd hy Hash chromaiocraphy on 
silica gel (eihyl acciaie:hcxane 30/70) (272 mg. 13 %) El-MS m// 520 (M-H) 

Example 128 

Prenaraiion of N-f2>lf3.5>Bt5;tri nuoromethvlphenvh5;ull'onvlaminolnhonvll-N'>(2. 

10 hrompphepyDurga 

a) Preparaiion of |2-(3,5-Bisirinuoromeihylphenyl)suHonylaminoanilincl 

The title compound was prepared according to General Method C using 3,5- 
(bisuifluoromethyDphenylsulfonyl chloride (1.28 g, 4. 1 mmol) and o-phenylenediamine (441 
mg, 4. 1 mmol). The product was purified by flash chromatography on silica gel (methylene 
15 chloridermethanol 95/5) (61 1 mg, 39 %). EI-MS m/z 383 (M-H) 

b) Preparation of N-{2-({3,5-Bistrifluoromethylphenyl)sulfonylamino|phenyI]-N*-(2- 
bromophenyDurea 

The uUe compound was prepared from [2-(3,5-bisuifIuoromcihylphenyl) 
sulfonylaminoaniline (591 mg, 1.5 mmol) and 2-bromophcnylisocyanatc (305 mg. 1.5 mmol) 
20 according to General Method B. The product was purified by flash chromatography m silica 
gel (ethyl acetaterhexanc 30/70) (10 mg, 1 ^r).EI-MS m/z 580 (M-H) 

Example 12^ 

Preparation of iviW2Wf2-Benzvr)sulfonvlaminol-fS-irinu(mimLMhvhnhcnvlUN'-f2- 

25 t>r9mffphgnYl)ur6a 

a)Preparation of |(4-Bcnzyisullonyldmino)-(3 -niuro)-bcn/oirilluondc| 

4-Amino-3-nitro-bcnzoirinu()ridc (1.0 c,4.K5 mm<)!» was mixed in DMF and ihc 
reaction mixture was cooled to 0"C. Sodium hydride (175 mi:. 7.2S mmol) wa.s added lo the 
cold mixture and allowed to mix for ten minuics ( a deep red color was noted). 
."^O Toluencsulfonyl chloride (925 mg. 4.85 mmol) was added i rcaciion color chani:ed lo yellou » 
and the reaction was mixed for sixteen hours at room icnipcniiurc. The reaction was quenched 
in NHqCl and extracted with ethyl acetate :hcxane ( 1:1). The produci was purified hy Hash 
chromau)graphy on silica gel ( ethyl aceiatc:hcxanc 30/70j (X7S mi:. 52 'a ) El-MS m//. 359 (M- 
H)\ 

35 b)Preparaiion ol l{4-Bcnzylsulfonylamino)-(3-amino)-bcn/otrinuoride| 

((4-Benzylsulfonylamino)-f3-nitro)-benzotrinuoridc (230 mi:. 0 M mmol! was mixed 
in methanol and poured into a Parr bouie. Palladium on carbon ( 1 5 mg i was added under an 
argon .stream. The reaction mixture was placed on a Parr shaker ( 55 psi. H2) for several 
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hours. The reaction mixture was filicred through Celitc to give the title compound. (210 mg. 
m.) EI-MS m//. 329 (M-H) . 

c)Preparatjon ol N-(2-((2-BcnzyI)suironylaminoJ-(5-trinuon)mcihyl)phenyl|-N'-(2- 
bromophcnyDurea 

The liilc compound was prepared Irom |(4-benzyUuItonylamino)-(3-aniino)- 
benzoirilluoridc (2 10 mg. 0.64 mmol) and 2-bromophcnylisocyanaie f 126 mg. 0.64 mmol) 
according to the procedure in General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acetate: hcxanc 30/70) (70 mg, 2l^i? ) EI-MS m/z 526 (M- 
H) 

Example 130 

Preparation of N-[2-f2-(3-NitroDhcnvl)sultonvlamino!phe nvl l-N'.r2.hromonhenvlhirea 

a) Preparaiion of I2-((3-Niu-ophenyl)sulfony)amino)anilincl 

The title compound was prepared according to General Method C using 3- 
niirobenzenesulfonyl chloride ( I eq). The product was purified by flash chromatogrphy on 
silica gel (methylene chloridermeihanol 96/4).( 1.07 g. 37 %) EI-MS mJz 294 (M+H)* 

b) Prcparali«n of N-|2-((3-Niirophcnyl)sulfonylamino|phenyl)-N'-(2-bromophenyl)urea 

The title compound was prepared from l2-(3-niu-ophenyl)sulfonylaminoanilincl (590 
mg, 2.0 mmol) and 2-(bromophenyl)isocyanauj (398 mg. 2.0 mmol) according lo the 
procedure in General Method B. The product was purified by flash chromatography on silica 
gel (ethyl aceiaierhexanc 3(1/70) (4(K) mg. 40<» ). EI-MS m/z 489 (M-H) 

Example 131 

Preparation of N>12-12.(4-PhcnnxvnhenvM.<ullonv»amini>lnhenvll.N-'. (2.bromonhpnvl i urt>.. 

a) Prcparaiion of i2-((4-Phcnoxyphcnyl)sulfonylamino)anilinc| 

The title compound was prepared according lo General Method C using 4- 
phenoxyphcnylsulfonyl chloride (969 mg. 3.6 mmoii and o-phcnylencdiamine (3(K) mg. 2.77 
mmol). The reaction mixture was partitioned between water (2(K) ml) and iolucnc:meihylcno 
chloride ( 1 :3). The organic pha.se collected and the methylene chloride evaporated leaving the 
toluene. Hexanc added and the product prccipataied from .solution. (3 1 7 mg. 34 *X ) EI-MS 
m/z .34 1 (M+Hi* 

b) Preparation of .\-|2-| (4-Phenoxyphenyl )sullon ylamino jphenyl j-N'-(2-bronu)phenyl »urca 

* • 

The liile compound was prepared irom |2-(4-phcnoxyphcnyDsuironyl 
aminoaniline (276 mg. 0.8 mmol) and 2-(bromophcnyI)isocyanaic (161 mg. ().« mmol) 
acx^ording lo ihc proccdurcd in General Mclhod B. The product was purified by flash 
chromaiography on silica gel leihyl acciaie:hexanc 30/71)) (240 mg. 55 ^7r) EI-MS m// 536 (M- 
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Prrnnraiinn of N4[2>f ISV 10>Camnhorsulfonvlammolnhcnvll-N^(2-hmmo 
a)Prcparau()n of 2-((lS)-l()-Camphorsulfonylamino)anilinc 
5 The liilc compound was prepared according to General Method C using (IS)(-hM()- 

Camphorsulfonyl chloride (1.16 g, 4.6 mmol) and o-phcnylenediaminc (5(K) mg, 4.6 mmol). 
The reaction mixture was partitioned between water (200 ml) and tolucncimeihylenc chloride 
(1:3). The organic phase was separated and the methylene chloride evaporated leaving the 
toluene. Hcxanc was added and solid precipitated from solution. (130 mg. 9%) El-MS m/z 
10 323 (M+H)' 

h)Prcparaiion of N-[[2-(lS)*10-Camphorsuironyiamino]phenyl|-N'-(2-bromophenyl)urca 

The litle compound was prepared from [2-(lS)- lO-camphorsulfonylaminojanilinc (130 
mg. 0.4 mmol) and 2-(bromophenyl)isocyanate (80 mg. 0.4 mmol) according to the procedure 
in General Method B. The solvent was evaporated and product was precipitated from 
1 5 methylene chloride :hexane. (2(K) mg, 95 %). EI-MS m/z 5 1 8 (M-HV 

Example 133 

Prp.paratinn of N412-( I R^- IO^Camnhnrsulfonvlaminolphenvll>N'-(2-hromonhenvnurea 

a) Prcparaiion of 2-((lR)-IO-Camphorsulfonylamino)aniHne 

20 The title compound was prepared according to General Method C using ( I R)(-)- 10- 

camphorsulfonyl chloride ( 1, 16 g. 4.6 mmol) and o-phcnylenediaminc (5(M) mg. 4.6 mmol). 
The reaction mixture was partitioned between water (2(X) mL) and lolucncrmcihylcnc 
chloride! 1 :3). The organic phase was separated and the methylene chloride evaporated leaving 
the iDlucne. Hcxanc was added and the product precipiuitcd from solution (563 mg. 38^^ ). 

25 EI-MS m//. 323 (M+H)' 

b) Preparaiion of N-||2-(IR)-M)-Camphor.sull'onylaminojphcnyll-N'-(2-hromophcnyJ)urca 

The tide compound was prepared from | l-(IR)-IO-camphorsulfonylaminoaniline| (563 
mg. 1.75 mmol) and 2-(bri)mophenyl)isocyanaic (."^46 mg. 1.75 mmol i according to the 
procedure in General Method B. The product was purified by lla.sh chromaiography on silica 
30 gel (cihyl aceiaicrhexanc 30/70) (263 mg, 29 %) EI-MS m/z 518 (M-H) 

Example 134 

pivpiirauon oi N>l2-12>(2-Nuro-i4-trinuoronuNhvnphenvns tillon\iaminolphenvl-N'-(2- 
hn>mophenvhurca 

35 iOPreparaiion ol' |2-|(2-NiiroiM4-irilluoromcihyl)phenyl|sulfonylamino|aniljne 

The litle compound was prepared according to General Method C using 2-niiro-4- 
(irilluoromcihyDbcnzcnesulfonyl chloride (1 eq). The product was purified by flash 
chromatography on .silica gel ( methylene chloridc:meihanol 96/4) («75 mg. 25 9f ) EI-MS 
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m//. 362 (M+H)' 

b).Prcparalion of N-|2-[2-(2-Nitro-(4-irinu()r()melhyl)phcnyl)sulfonylamin()|ph^ 
bromophcnyDurca 

The liilc compound was prepared I'rom (2-f f2-niiro)-(4-trilluoromclhyl) 
.5 phenyllsullonylaminolaniline (740 mg, 2. 1 mmol) and 2-(bromophcnyl)isocyanaie (406 mg, 
2. 1 mmol) according lo General Method B. The product was purified by Hash 
chromatography on silica gel (eihyl acetate rhexane 30/70). The product was further puriiied by 
rcco'siallizaiion in ethyl acciaierhexane. (320 mg, 28 %) EI-MS m/z 557 (M-H) 

Example 135 

10 Preparation of N>(2-hvdroxv-4>azidophenvl)-N >f2-iodDphenvl)urea 

a) Preparation of N-(2-hydroxy-4-aminophenyl)-N'-(2-iodophenyl)urea 

To a solution of N-(2-hydroxy-4-niu^ophenyl)-N'-(2-iodophenyl)urea C220 mg, 0.55 
mmol) in eihanol (IS mL), Tin chloride (522 mg, 2.75 mmol) was added. The reaction mixture 
was siirred ai reflux tor 16 hours then cooled to room temperature. The reaction mixture was 
1 5 basified to pH 8 with aq. NaHCO^ then extracted with ethyl acetate (3x). The organic extracLs 
were combined, dried over MgS04, filtered and concentrated under reduced pressure to give 
product ( 1 80 mg, 89%). EI-MS m/z 370 (M+H)* 

b) Preparation of N-(2-hydroxy4-azidophenyl)-N -(2-iodophenyI)uFea 

The N-(2-hydroxy-4-aminophenyl)-N*-(2-iodophcnyl)urea(77 mg. 0,21 mmol) was 
20 added to HCI/H2O (0.2 1 mUO.42 mL), and cooled to C'C. Sodium nitrate (14.5 mg, 0.2 1 
mmol) was added to the reaction mixture. The reaction mixture was stirred at O^'C for 30 
minutes. Sodium azidc ( 14 mg, 0.2 1 mmol) was added to reaction mixture and it was warmed 
U) room temperature. The reaction mixture was stirred at room temperature for 18 hours. Then 
11 was extracted with threb times by ethyl acetate. The organic extracts were combined, dried 
25 (»vcr MgS04. filtered and concentrated under reduced pressure and chromatography of the 

resulting solid on .silica gel (hcxanc : ethyl acetate: 5: 1 ) gave product (20 mg. 247/ ). EI-MS m// 
.^%(M+H)-. 

E?^aipplc 136 

3n Preparation of N-f2-hvdroxv'3-a2idophcnvl)-N'-(2-bromophenvl)urea 
a) Preparation of N-(2-hydroxy-3-aminophenyl)-N'-(2-bromophcnyI)urca 

To a .solution of N-(2-hydroxy-3-niirophcnyl)-N*-(2-bromophcnyhurca (300 mg. 0.i^> 
mmol) in elhanol (20 niL). Tin chloride (9.58 my. 4.25 mmol ) was added. The rcaciion mixiurw* 
was siirrcd at rcllux loi 16 hours then cooled m room temperature. The reaction mixture was 

,>5 basified to pH 8 with aq. NaHCOi then extracted with ethyl acetate (3x). The organic extracts 
were combined, dried over MgS04. filtered and conccntrausd under reduced pressure to give 
product (274 mg. 99'7r), EI-MS m/z 323 (M+H)\ 
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b) Prcparaiion of N(2-hydroxy-3-azidophenyl )- N'-(2-bromophcnyl )urca 

The N-(2-hydri)xy-3-aminophcnyl)-N'-(2-bromophenyl)urca(274 mi;. 0.85 mnioh was 
added U) HCI/H2O (0.85 mL/1.7 mL). cooled lo 0*'C. Sodium niiraic f58.6 mg. 0.85 mmol) 
was added 10 the reaction mixture. The rcaciion mixture was stirred at ()"C for 30 minutes. 

5 Sodium azide (55 mg, 0.85 mmol) was added 10 reaction mixture and ii was warmed to room 
temperature. The reaction mixture was stirred at room temperature lor 18 hours then a was 
extracted with three times, with eihyJ acetate. The organic extracts were combined, dried over 
MgS04, filtered and concentrated under reduced pressure and chromatography of the rcsultmg 
solid on silica gel (hexane : ethyl aceiaie: 5: 1 ) gave product (2 10 mg. 7\9r). EI-MS m/z 349 

10 fM+Hr. 

Prenaraiion of N>r2-hvdroxv-3>cvanoDhenvl]-N'-t2-methnxvphenvll urea 

N-(2-hydroxy-3-cyanophenyIl-N -f2-meihoxyphenyl) urea was prepared from 2- 
15 amino-6-cyanophenoI (134mg, 1.00 mmol) according to the procedure in General Method B. 
The product was purified by precipitaiion from methylene chloride/ hcxane(iequiv720equiv.) 
and filtering. (230 mg, « l^r). 'H NMR (CD3OD): 8 8.06 (d, IH), 7.79 (d. IH), 7.49-7.35 
(m, 2H), 7.05-6,87 (m, 3H), 3.95 (s, 3H). 

20 Example 138 

Prpparatiun of N-f2'hYtoy-?-cyanpphePYll'N'-f ?>irinworgmgihYlphcnY)l urga 

N-[2-hydroxy-3-cyanophenyll-N-|3-U'inut)romeihylphcnylj urea was prepared Irom 
2-amino-6-cyanophcnol (134mg. l.(K) mmol. example 83a) according to the prtxrcdurc in 
General Meiht)d B, The product was purified hy precipitation Irom methylene chloride/ 
25 hexane(lequiv./20equiv.) and filtering. (2«0mg. 879^r). 'h NMR (CDiOD): 8 X. 10 (d. IHi. 
7.96 (s. IH). 7.54 (d. IH). 7.55-7,25 (m. 3H). 7.01 (t, IH). 

Pxamnlg 13V 

Preparaiidn o f N>i2>hvdroxv-3-cvanonhenvlNN'-l2-nhenvlnhenvll urea 
30 N-I2-hydroxy-3-cyanophenyIl-N'-|2-phenylphenyll urea was prepared Irom 2-amini»- 

6.cyanophenoI ( l.'^4mg. 1.00 mmol. example 83a) according to the procedure in General 
Method B, Tlic product was purified by precipitation from methylene chloride/ 
hcxanc(lcc|uiv./20equiv.) and filtering. f27()mg, 82?r). *H NMR (CD^OD): 8 7.8Ud, iHi. 
7.75 (d. IH). 7.56-7.15 (m. 9H). 6.91 U. IH). 

35 

Example 140 

prpparatinn of N-12-hvdroxv-3-cvanonhenvll-N'42.3-dichloronhenvll urea 
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NM2-hydroxy-3-cyanophenyl|-N'-|2.3dichlorophcnyl| urea was prepared from 2- 
amino-6-cyanophcnol (I34mg, l.(X) mmoL example 83a) according lo ihc procedure in 
General Meihod B. The product was purified by prccipiiaiion Irom mcihylene chloride/ 
hexane(lequiv720equiv.) and filtering. (3(M)mg, 9370, *H NMR (CD,OD): 6 X. II (d, IH). 
5 8.01 (d. IH), 7.33-7.25 (ni. 3HK 7.00 (i, IH). 

Example 141 

Prenaraiion ol' N-I2-hvdroxv-4-i5snpropvlphenvll-N'>f2.3.dichloronhcnvll urea NW2- 
hydroxy-4-isopropylphenyl)-N'.f2,3-dichlorophcnyll urea was prepared from 2-amino-5- 
10 isopropylphenol ( 1 50 mg, 1 .00 mmoL example 1 28a) according lo ihc procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(Iequiv./20equiv.) and filtering (285mg. 84%). *H NMR fCDiOD): 6 8.05 (d. 2H), 
7.77 (s, IH), 7.26 (m. 2H), 6.88 (m. 2H). 2.82 (m. IH). 1.25 (d. 6H). 

15 E\amplp 142 

Prenaraiion of N-f2-hvdroxv-4-isonronvlphenvl1-N -f2>chlor()-5-trinuoromethvlphenvll urea 

N-[2-hydroxy-4-isopropylphenyll-N*-I2-chloro-5-trinuoromcthylphenyl| urea was 
prepared from 2-amino-5-isopropylphenol (150mg, 1.00 mmol. example 128a) according lo 
the procedure in General Meihod B. The product was purified by precipitation from methylene 
20 chloride/ hexane(lequiv./2()equiv.) and filtering. (275mg, 82<7/ ). *H NMR (CD,OD): 5 K.50 
(s. IH). 7.70 is. IH), 7.51 (d, IH). 7.22 (d. IH). 6.70 (m. 2H), 6.62 (dd, IH). 2.76 (m. 
(IH), 1.16 (d. 6H). 

Example 143 

25 Preparation of N>l2-hvdroxv-3-phcnvlphcnvll-N'-l2.3-dichl<^ronhcnvll urea 
a)Preparaiion of 2-niiro-6-phcnylphenoI 

2-phcnylphenol f3.00g. I7.6mniol) wa.s dissolved in niLMhykMic chloridcMOnil i 
followed by the addition of sodium nitrate (1.65i:. I^>.4mmi>h The addition of sullunc aciJ 
(25ml/ 3M) was then made, followed by addition o! a caialyiic ammini oI .sodium niiriio Thv* 

M) mixture was allowed to stir. After 24 hrs. the reaction mixture was diluted with mcihyleno 
chloride and exu^acted with water. The organic layer was dried over MgSOj and filicivd The 
solvent was evaporated and chromatography of the resulting .solid on silica gel (4'.? MeOH/ 
CH.CU) gave the desired productCMOO mg. 24 9). *H NMR <CD.^COCD;): 8 X.IV (d.llb. 
7.79 (d.lH). 7.64 (d. 2H). 7.50 (t. 2H). 7.45 (t. IH). 7.22 (l. IH) 

35 b)Preparation ol 2-amino-6-phenylphenol 

To a solution of 2-nitro-6-phenylphenol(9(K) mg. 4.2mmol) in meihanoir50ml) was 
added 10'>^ Pd/C ( KM) mg). The mixture was flushed with argon, then hydrogen was bubbled 
through the .solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
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pressure ovemighi. The mixture was filtered through celiic and ihc ccHic was washed with 
methanol. The soiveni was evaporated and chromatography ol the resulting solid on silica gel 
(5%MeOH/ CH2CI2) gave ihc desired produci(7(K) mg. 90 '» ). 'H NMR (CDiOD): 5 7.55- 
7.27 (m. 5H), 6.77-6:61 (m, 3H) 
5 c)Prcparaiion of N-(2-hydroxy-3-phcnylphcnylJ-N'-(2,3-dichlorophenyl) urea 

N-(2-hydroxy-3-phenylphenyl|-N'-(2.3-dichlorophenyl| urea was prepared Irom 2- 
amino-6-phenylphenol (92.5mg. 0.50 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from mclhyicnc chloride/ hcxanc(lequiv./20equiv.) 
and filiering. (l50mg.81^Jf ). 'h NMR (CD5OD): 5 «.06 (d. IH).7.65(d. IH).7.54(d, 

10 2H).7.40 (t. 2H), 7.32 (d. IH) 7.22 <m, 2H), 7.04-6.88 

Preparation of N-(2-hydroxy-3-phenylphenyl)-N'-(2.3-dichlorophcnyl| urea 
b)N-(2-hydroxy-3-phcnylphenyl|-N'-|2.3-dichlorophenyl| urea was prepared from 2- amino- 
6-phenylphenol (92.5mg. O.SO mmol) according 10 (he procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexanc( lequiv./20equiv.) and 

15 filiering. (150 mg. 81%). 'H NMR (CD,OD): 6 8.06 (d. 1H),7.65 (d. IH). 7.54 (d, 
2H).7.40 (I. 2H), 7.32 (d. IH) 7.22 (m. 2H), 7.04-6.88 (m. 2H). 

Example 144 

Preparation of N-f2.hvdroxv-5-niirophcnvll-N'-f2-mgthox vnhcnvll urea 
20 N-|2-hydroxy-5-nitrophenylj-N'-|2-meihoxyphenylJ urea was prepared from 2-amino- 

4-nitrophenol (154 mg, l.(K) mmol) according to the procedure in General Method B. The 
product was purified by precipitation trom methylene chloride/ hcxane( iequiv./20equiv.) and 
filtering, (270 mg. 899? ). 'h NMR {CD.,OD): 5 9.10 t.s. IH). X.IO (d. IH). 7.85 (d. IH). 
7.08-6.88 (m, 4H). 3.96 (s. 3H). 

25 

Example 145 

Prcparaiion of N-r2-hvdroxv-5-nitronhcnvll-N'-f ?-trinm)romLMhvlnhL>nvll urea 

N-|2-hydroxy-5-nitrophcnyl|-N -(3-irinuoromcthylphcnyl| urea was prepared Irom 2- 
amini>-4-nitrophenoI (154 mg. 1.00 mmol ) accordmg to the procedure in General Method B. 
30 The product was purified by prccipiuiiion from methylene chloride/ hexane( loquiv./2(icquiv. ) 
and filtering. (290 mg. 85^7 ). 'H NMR (CD,OD): fi 9.12 ts. IH). 7.89 (d. IH). 7 68 (d. 
IH). 7.55 (m. 2H). 7.45 (d. IH). 7.(M) (d. IH). 



35 Preparaiion ol N'-l2-hvdrox\-5-mtiiiphcnvll-N'.l2.nhenvlnhcnvll urc;i 

N-|2-hydroxy-5-niirophenyl|-N'-|2-phcnylphcnyl| urea was prepared from 2-amin«'-4- 
nitrophenol (1.54 mg. 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipiutitui from methylene chloride/ hexanc(lcquiv./20cquiv.) and 
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lilicrinj!. f 2X5 mg. K 1 7. ). *H NMR (CDiOD): 8 K.09 (s. I H), 7.86 (d. I H), 7.5K.7.2() (m. 
9H). 6.95 (d, IH). 

Example 147 

5 Preparation of N-f2>hvdr()xv-5-nitrophenvn-N'-f2.3>dichlorophenvn urea 

N-|2-hydroxy-5-nilrophcnyl)-N'-|2,3-dichlorophenyI) urea was prepared Irom 2- 
amino-4-niirophenol (154 mg. I.(M) mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane(lequiv720equiv.) 
and rihcring. (290 mg, 859f ). NMR iCDyOD): 5 9.11 (s, IH), 8.17 (d. IH), 7.89 (d, 
10 IHK 7.34 (m, 2H), 6.95 (d, IH). 

Example 1 48 

Preparation of N-f2>hvdroxv-5-ethvlsulfonvlphenvll>N'>f2.3-d!chlorophenvll urea 

N-f2-hydroxy'5-cihyKsullonylphenyl)-N'-[2.3-dichlorophenylJ urea was prepared from 
15 2-amint)-4-(cthylsulfonyl)phenol ( 1 85 mg, 1 .00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(lequiv720cquiv.) and filtering. (310 mg, 849r.). NMR (CD:^OD): 6 8.65 (s, IH), 
8.18 (d, IH). 7.45 (d, IH), 7.26 (m, 2H), 7.00 (d, IH), 3.33 (q, 2H). 1.24 (i. 3H). 

20 The following compounds of Formula (D may be prepared in accordance with the examples 
and schemes as described above: 

Example 149 : N-|2-(2-Amino-(4-irinuoromcthyl) phenyl) sulfonylaminol phenyl |- N'-(2' 

bromophenyDurca El-MS m/z 527 (M-H) . 
Example 150 : N-(2-iaminosulfonyl phenyl) 3-amino phenyl] N'-(2-br()mo phenyl) urcaEI-MS 
25 m//426(M+H)\ 

The following c<»nipounds of Formula (I) may be prepared in accordance with the 
examples and .schemes as described above, or may also be purchased commercially from well 
recognized sources. For instance, from Aldrich Chemical Company: 
30 N-(2-Hydroxy-4-niirophenyl)-N'-phenylurca 

For instance, from the Alfred Bader Collection of Aldrich Chemical: 

l-(2-Carhoxyphenyl)-3-(3-nuorophenyl)urca 

l-(2-CiU^boxyphcnyl)-3-(3-chlorophenyl)urea 

35 

Available from Gallard Schlcsmgcr Company and/or the Sigma Aldrich Librarx' of Rare 
Compounds: 
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l-(2-Carboxyphenyl)-3-(4-chlorophenyl)urca 

1- (p-Anisyl)-3-(2-carb()xyphcnyl)urea 
Available from Gallard Schlisingcr Company : 

2- (3.4-Dichlorophenylcarbonyldiimino)-5-irinuoromcihylbcnzoic acid 
5 2-(4-Chlorophenylcarbonyldiimino)-5-lrifluoromeihylbenzoic acid . 

N-Phenyl-N-(2-carboxyphenyl)urea 

From Maybridge Chemical Company, Cambridge England: 
I , i *-(4-Meihyl-2-phenylene)bis(3-io!yl)]ihiourea 
10 N-(5-Chloro-2-hydroxy-4-niirophenyl)-N*-phenylurea 

The following compounds of Formula (I) may be prepared in accordance with the examples 
and schemes as described above, or as indicated by their respective ciiauons in Chemical 
Abstracts: 

1 5 I -(m-AnisyI)-3-(2-carboxyphneyl)urea; 
I -(o-Anisyl)-3-{2-carboxyphenyl)urea ; 
l-(2-Carhoxyphenyl)-3-(3.4-dichIorophenyl)urea: 
l-(2-Carboxyphenyl)-3-(2,4-dichlorophenyl)urea; 

20 METHOD OF TREATMENT 

The compounds of Formula (I), (la), (II) and (III), or a pharmaccuiically acceptable salt 
thereof can be used in the manufacture of a medicament for the prophylactic or therapeutic 
ucaiment of any disease state in a human, or other mammal, which is exacerbated or caused by 
excessive or unregulated IL-8 cytokine production by such mammal's cell, such as but not 
25 limited to monocytes and/or macrophages, or other chcmokincs which bind to the IL-8 a or (J 
rcccpior. also referred to as the type I or type II receptor. 

For purposes herein, the compounds of Formula (1). (la). (lb). (Ic), (II) and (III) all 
have the same dosages, and dosage formulations as that of Formula (luirc u.scd 
interchangeably. 

31 1 Accordingly, the present invention provides a method of treating a chcmokme mediated 

disca.se. wherein the chcniokine is one which binds to an IL-8 a or ^ receptor and which 
method comprises administering an effective amount of a compound of Formula (I) or a 
phamiaccutically acceptable salt thereof. In particular, the chcmokincs ars IL-K. GROa, 
GROP. GROyor NAP-2. 

35 

The compounds of Formula (1) are administered in an amount sufficient to inhibit 
cytokine function, m particular IL-8,GR0a. GROp. GROyor NAP-2 . such that ihey are 
bioloeically regulated down to normal levels of physiological function, or m some case to 
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subnormal levels, so as lo amelioraie the disease siaic. Abnormal levels of IL-K. GROa. 
GROP, GROy or NAP-2 lor instance in ihc coniexi oflhc prcscni invention, consiiiuie: (i) 
levels of free IL-8 greater than or equal to I picogram per mL: (ii) any cell associated IL-X. 
GROoc GROP, GROy or NAP-2 above normal physiological levels: or (iii)ihe presence of IL- 
5 8» GROa, GROp. GROy or NAP-2 above basal levels in cells or tissues in which IL-8, 
GROa, GROp, GROy or NAP-2respectivcly, is produced. 

There are many disease states in which excessive or unregulated IL-8 production is 
implicated in exacerbating and/or causing the disease. Chemokine mediated diseases include 

10 psoriasis, atopic demiatitis, arthritis, asthma, chronic obsu^uctive pulmonary disease, adult 
respiratory disu-ess syndrome, inflammatory bowel disease, Crohn's disease, ulcerative colitis, 
su-oke, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, cardiac 
and renaJ repertusion injury, glomerulonephritis, thrombosis, graft vs. host reaction, 
alzheimers disease, allograft rejections, malana. restenosis, angiogenesis or undcsired 

1 5 hematopoietic stem cells release. 

These diseases are primarily characterized by massive neutrophil infilu-ation, T-ccll 
infiltration, or neovascular growth, and are associated with increased IL-8, GROa, GROp, 
GROy or NAP-3 production which is responsible for the chemouxis of neutrophils into the 

20 inflammatory site or the directional growth of endothelial cells. In contrast to other 

inflammatory cytokines (IL- 1, TNF, and IL-6), IL-8. GROa. GROp. GROy or NAP-2 has 
the unique propcny ol promoting neuu-ophil chcmotaxis, enzyme release including hut not 
limited to clasu.sc rclca.sc as well as superoxide production and activation. The a-chcmokincs 
but particularly. GROa. GROP. GROy or NAP-2. working through the IL-8 type 1 or II 

25 receptor can promote the neovascularization of tumors by promoting the directional growth o\ 
endoihcliaJ cells. Therefore, the inhibiii(m of IL-8 induced chcmotaxis or activation would icaJ 
to a direct reduction in ihc neutrophil infiltration. 

The compounds of Formula (I) are admmistered in an amount sufficient to inhibit IL-n. 

30 binding to the IL-8 alpha or beta receptors, from binding to ihe.se receptors, such as cvidcncoil 
by a reduction in neutrophil chcmotaxis and activation. The di.scovcr\' that the compounds lU 
Formula (1) arc inhibitors of IL-8 binding is based upon the effects of the compounds ol 
Formulas (1) in the in vitro receptor binding assays which arc described herein. The 
compounds of Ftirmula (I) have been shown to be dual inhibitors of both recombinant type I 

35 and type II IL-K receptors. Preferably the compounds are inhibitors of only one receptor, 
preferably Type II. 
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As used herein, the term "IL-8 mediated disease or disease siaic' refers U) any and all 
disease Slates in which GROa. GROp, GROy or NAP-2 plays a role, cither by 
production of IL-8, GROa, GROp, GROy or NAP-2 themselves, or by IL-8. GROa, GROp. 
GROy or NAP-2 causmg another monokine to be released, such as bui noi limited lo IL-I . IL- 
5 6 or TNF. A disease state in which, for instance, IL- 1 is a major componeni, and whose 
production or action, is exacerbated or .secreted m response to IL-K. would therefore be 
considered a disease stated mediated by IL-8. 

As used herein, the term "chemokine mediated disease or disease state" refers io any 
10 and all disease states in which a chemokine which binds to an IL-8 a or p receptor plays a role, 
such as but not limited to lL-8, GRO-a, GRO-P, GRO-y, or NAP-2. This would include a 
disease state in which, IL-8 plays a role, either by production of IL-8 itself, or by IL-8 causing 
another monokine to be released, such as but not limited to IL- 1 . IL-6 or TNF. A disease .state 
in which, for instance, IL-l is a major component, and whose production or action, is 
1 5 exacerbated or secreted in response to IL-8, would therefore be considered a disea.sc .stated 
mediated by IL-8. 

As used herein; the term "cytokine*' refers to any secreted polypeptide that affects the 
functions of cells and is a molecule which modulates interactions bciwcen cells in the immune. 

20 inflammatory' or hematopoietic response. A cytokine includes, bui is not limited to, monokines 
and l^Tnphokines, regardless of which cells produce them. For instance, a monokine is 
generally referred to as being produced and secreted by a mononuclear cell, such as a 
macrophage and/or monocyte. Many other cells however also produce monokines, such as 
natural killer cells, fibroblasts. ba.sophils. neutrophils, endothelial cells, brain asirocyics. bono 

25 marrow stroma! cells, epideral keraiinocyies and B-lymphocyics. Lymphokincs are t:encrall\ 
referred to as being produced by lymphocyte cells. Examples of cyiokmcs include, bui are noi 
limited U), lnicrlcukin-1 (IL-I). lntcrlcukin-6 (IL-6). lnicrlcukin-8 (lL-8). Tumor Necro.si.s 
Facior-alpha (TNF-a) and Tumor Nccro.sis Factor beta (TNF-U). 

30 As used herein, the term "chemokine" refers to any secreted polypeptide thai afleci.s the 

functions of cells and is a molecule which modulates interactions between cells in the immune, 
inllammaton' or hematopoietic response, similar to the term "cytokine" above. A chenu»kine in 
primarily secreted through cell tran.smcmhrancs and causes chemoiaxis and aetivatiim t>l 
specific white blood cells and leukocytes, neutrophils, monocytes, macrophages. T-cclls. B- 

35 cells, endothelial cells and smooth muscle cells. Examples of chcmokines include, but iuc mn 
limited to. IL-X. GRO-a, GRO-P, GRO-y, NAP-2, IP- 10. MlP-la. MIP-p, PF4. and MCP 
1. 2. and 3. 
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In order lo use a compound of Formula (I) or a phamiaccuiically acceptable salt ihcrcol 
in ihcrapy, ii will normally be lormulatcd into a phanmuccuiical composition in accordance with 
standard pharmaceutical practice. This invention, ihcrelorc, also relates to a pharmaceutical 
composition comprising an effective, non-toxic amount ol a compound of Formula (I) and a 
5 pharmaceuiically acceptable carrier or diJuent. 

Compounds of Formula (I), pharmaceutical ly acceptable salLs thereof and 
pharmaceutical compositions incorporating such may conveniently be administered by any of 
the routes conventionally used for drug admmistraiion, for instance, orally, topically, 

10 parenterally or by inhalation. The compounds of Formula (I) may he administered in 

conventional dosage forms prepared by combining a compound of Formula (I) with standard 
pharmaceudcal carriers according to convendonal prtKcdures. The compounds of Formula (I) 
may also be administered in conventional dosages in combination with a known, second 
therapeutically active compound. These procedures may involve mixing, cranulaung and 

15 compressing or dissolving the ingrediencs as appropriate to the desired preparation. It will be 
appreciated that the form and character of the pharmaceutical! y acceptable character or diluent is 
dictated by the amount of active ingredient with which it is to be combined, the route of 
administration and other well-icnown variables. The camcr(s) must be "acceptable*' in the 
sease of being compatible with the other ingredients of the formulation and not deleterious to 

20 the recipient thereof. 

The pharmaceutical carrier employed may be. for example, either a solid or liquid. 
Exemplary of solid carriers are lactose, terra alba, sucrose, talc, gelatin, agar, pectin, acacia, 
magnesium .stearate. stearic acid and the like. Excmplarx of liquid carriers are synip. peanut 
25 oil. olive oil, water and the like. Similarly* the carrier or diluent may mcludc umc delay 

material well known to the art. such as glyceryl mono-stcaratc or glyccr> l distcaraic alone or 
with a wax. 

A wide variety of pharmaceutical forms can be employed. Thus, il a .solid earner i.n 
30 used, the preparation can be lablcicd. placed in a hard iiclatin cap.sulc in powder or pellet form 
or in the fomi of a troche or lozenge. The amount ol solid carrier will var\' widely but 
preferably will be from about 25mg. to about I si. When a liquid can icr is u.sed. the preparation 
will be in the form of a syrup, emulsion, soft gelatin capsule, sterile iniectable liquid such a.s an 
ampule or nonaqueous liquid su.spension. 

35 



Compounds of Formula (I) may be admini.stcrcd topically, that is by non-.sysiemic 
administration. This includes the application of a conip{)und of Formula ( I » externally to the 
epidemiis or the buccal cavity and the mstillation ol such a compound mio the car. eve and 
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nose, such thai ihc compound docs not siyniHcanily enter ihc blood stream. In contrast, 
systemic administration relcrs lo oral, intravenous, inu^apcritoneal and inu*amuscular 
adminisu-ation. 

5 Fonnulations suitable lor topical administration include liquid or semi-liquid 

preparations suitable lor penetration through the skin to the site of inflammation such as 
liniments, lotions, creams, oinimcnis or pastes, and drops suitable lor administration to the 
eye. ear or nose. The active ingredient may comprise, lor topical adminisu'aiion, from ().()() 17/ 
to 10% w/w, for instance trom \9( io2% by weight of the Formulation. It may however 
10 comprise as much as \l)9f w/w but preferably will comprise less than 59r w/w, more 
preferably from 0. 1 % to 1 9r w/w of the Formulation, 

Lotions according to the present invention include those suitable for application to the 
skin or eye. An eye lotion may comprise a sterile aqueous solution optionally containing a 
15 bactericide and may be prepared by methods similar to those for the preparation of drops. 
Lotions or liniments lor application to the skin may also include an agent to hasten drying and 
to cool the skin, such as an alcohol or acetone, and/or a moisturizer such as glycerol or an oil 
such as castor oil or arachis oil. 

20 Creams, ointments or pastes according U) the present invention arc semi-solid 

lormulaiions of the active ingredient for external application. They may be made by mixing the 
active ingredient in finely-divided or powdered form, alone or in solution or suspension in an 
aqueous or non-aqueous fluid, with the aid of suitable machinery, with a greasy or non-greasy 
base The base may comprise hydrocarbons such as hard, soft or liquid paralTin, glycerol. 

2.^ beeswax, a metallic soap: a mucilage: an oil ol natural origin such as almond, corn, arachis. 
castor or olive oil: wool lai or its derivatives or a latiy acid such as steric or oleic acid together 
with an alcohol such as propylene glycol or a macrogcl. The formulation may incorporate any 
.suimble sud'ace active agent .such as an anionic, cationic or non-ionic surlacuni such as a 
.sorbitan esier or a polyoxycihyicne derivative thcreol. Suspending agents such as natural 

30 gums, cellulose derivatives or inorganic materials such as silicaceous silicas, and other 
ingredients .such as lanolin, may al.so be included. 

Drops according to the present invention may comprise sterile aqueous or oily soluuons 
or su.spensions and may be prepared by di.s.M)lving the active ingredient in a .suitable aqueous 
35 .solution ol a bactericidal imd/or fungicidal agent and/or any other suitable pre.ser\*ative- and 
preferably including a surface active agent. The resulting .solution may then he clarified by 
filtration, u-ansferred to a .suitable conuiiner which is then sealed and .sterilized by autoclaving 
or maintaining at 9K- l(X)''C. lor half an hour. Alternatively, the solution may be .sterilized by 
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filiraiion and iranslerrcd lo the coniainer by an aseptic lechniquc. Examples of bactericidal iuid 
funjzicidal agents suitable for inclusion in the drops are phenyimcrturic nitrate or acetate 
(U.IK)2%1 benzalkonium chloride (0.01 %) and chlorhexidine acetate (O.Ol Vrl Suitable 
solvents lor the preparation of an oily solution include glycerol diluted alcohol and propylene 
5 glycol. 

Compounds of formula (I) may be administered parenierally. that is by intravenous, 
intramuscular, subcutaneous inu-anasal, intrarectal, inu^avaginal or inu-aperitoneal 
administration. The subcutaneous and intramuscular forms of parenteral administration are 
10 generally preferred. Appropriate dosage forms for such administration may be prepared by 
conventional techniques. Compounds of Formula (I) may also be administered by inhalation, 
that is by intranasal and oral inhalation adminisu^ation. Appropriate dosage forms for such 
adminisu-ation, such as an aerosol formulation or a metered dose inhaler, may be prepared by 
conventional techniques. 

15 

For all methods of use disclosed herein for the compounds of Formula (I), the daily 
oral dosage regimen will preferably be from about 0.01 to about 80 mg/kg of total body 
weight. The daily parenteral dosage regimen about 0.001 to about 80 mg/kg of total body 
weight. The daily lopical dosage regimen will preferably be from 0. 1 mg to 150 mg, 

20 administered one to lour, preferably two or three times daily. The daily inhalation dosage 
regimen will prclcrably be from about 0.01 mg/kg to aboui I mg/kg per day. It will also be 
recognized by one ol skill in the art that the optimal quantity and spacing of individual dosages 
ol a compound ol Formula (I) or a pharmaceuiically acceptable salt ihcrcol will be determined 
by the nature and extent of the condition being u-eatcd, the lorm, route and site of 

2.^ adminisu-aiion. ajid the particular patient being treated, and that such optimums can be 

determined by conventional icchniques. It will also be appreciated by one of skill in the art thai 
the optimal course ol treatment, i.e., the number ol doses ol* a compound of Formula (I ) or u 
pharmaceuiically acceptable .salt thereof given per day lor a defined number of days, can be 
a.sccriaincd by iho.se skilled in the art using conventional counse of treatment determination 

30 tests. 

The invention will now be described by reference to the followini: biological examples 
which arc merch illu.sirative and are not to be con.sirued a.s a limitation of the scope of the 
present invention. 



BIOLOGICAL EXAMPLES 

The IL-S. and Gro-a chemokme mhibuior)- effects ol compounds of the present 
invention were deicmiinetl bv the followini! in vmo assay: 
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Receptor Binding Assays: 

[ '25i) iL-8 (human rccombinani) was obtained from Amcrshani Corp., Ailingion 
Heighis, m with spciific aciiviiy 2(KX) Ci/mmol. Gro-a was obtained from NEN- New 
England Nuclear. All oiher chemicals were of analytical grade. High levels of recombinant 
5 human IL-8 type a and p receptors were individually expressed in Chinese hamster ovary cells 
as described previously (Holmes, etaL. Science, 1991, 25i, 1278). The Chinese hamster 
ovary membranes were homogenized according to a previously described protocol fHaour. ei 
aLJ Biol Chem.. 249 pp 2195-2205 (1974)). Except that the homogcnization buffer was 
changed to lOmM Tris-HCU ImM MgS()4, 0.5mM EDTA (ethylene-diaminetetra-acetic acid). 

1 0 1 mMPMSF (a-toluenesulphonyl fluoride), 0.5 mg/L Leupeptin. pH 7.5. Membrane protein 
concentration was determined using Pierce Co. micro-assay kit using bovine serum albumin as 
a standard. All assays were performed in a 96-well micro plate format. Each reaction mixture 
contained 125] il-8 (0.25 nM) or '25i Qxo^ol and 0.5 ^xg/mL of IL-8Ra or 1 .0 w/mL of IL- 
8Rp membranes in 20 mM Bis-Trispropane and 0.4 mM Tris HCl buffers, pH 8.0, containing 

15 1.2 mM,MgS04. 0. 1 mM EDTA. 25 mM NaCl and 0.03% CHAPS. In addition, drug or 
compound of interest was added which had been pre-dissolved in DMSO so as to reach a final 
concenuTition of between O.OlnM and 100 uM. The assay was initiated by addition of 

125,. 

IL-8. After 1 hour at room temperature the plate was harvested using a Tomtec 96-well 
harvester onto a glass fiber filtermat blocked with 1% poIyethylenimine/0.5% BSA and wa.shcd 
20 3 times with 25 mM NaCK 10 mM TrisHCl, 1 mM MgS04- 0.5 mM EDTA, 0.03 CHAPS. 
pH 7.4. The filter was then dried and counted on the Beiaplate liquid scintillation counter. The 
recombinant lL-8 Ra, or Type I, receptor is also referred to herein as the non-pcrmissivc 
receptor and the recombinant IL-8 R|J, or Type IK receptor is referred to as the permissive 
receptor. 

25 

All of the exemplified compounds of Formulas (1) to (III) noted herein in the Symhciiw 
Cheniisu-y Section, of Examples 1 to 150 plus the additional purcha.scd compounds 
demonstrated an iCso from about 45 to about <l ^ig/mL in the permissive models lor IL-K 
receptor inhibition. All of these compounds were also found lo be mhihiiors ol Gro-a bindmi: 
30 at about the .same level. The compound l-(2-Carboxyphcnyl)-3-l4-chloro-2- 
methylphcnvDurca was found to be active at about 75 jig/mL 

The following compounds, generally tested at levels of up to 45 pg/mL were found lo 
not demonstrate levels of lL-8 receptor anugonism within the criteria .set forth above at the 
35 dosage levels tested. These compounds arc: 

l-(4-Chkvo-alpha.alpha,alpha-U-ifluoro-3-iolyl)-3-|2-(4-chlorophcnyl)ihio|-5- 
chlorophenyl urea 
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l-(6-Chloro-aJpha,alpha.alpha-trifluoroO-tolyI)-3-(2-(4-chlorophenoxy)-5- 

chlorophenyl)urea 
l-(2-MercaptophenyI)-3-phenyl-2-thiourca 
l-(2-Hydroxyphenyl)-3-phenyl-2-thiourea 
5 3,3*-(Carbonoihioyldiimino)bis[4-hydroxybenzoic acid) 
in.m -( 1 ,3-thioureylene)di(4-hydroxybenzoic acid) 
I-(2-Tolyl)-3-(3-chloro-6-hydroxyphenyI).2-thiouiTea 
1 -{ (2-Hydroxy-4-aininophenyI)]-(3-pheny l)-urea 
N-(2-Carboxy-4-irifluroniethyIphenyl)-N-(3-chlorophenyl)urea 
1 0 N-(2-Carboxyphenyl)-N -(2,5-dichlorophenyI)urea 

1- (2-Carboxyphenyl)-3-(2-Chloro-5-irifluoromethylphenyl)urea 

2- [2-[3-(4-Bromophenyl)iircido]-4-trifluoromethylphenoxyJbenzoicacid; 
2-[2-[3-(4-Chlorophenyl)ureido]phenoxy]benozicacid 
2-[2-[3-(4-Chloro3-(tiifluromethyl)phenyI)ureido]phenoxy]benozic acid 

15 N- (2-Hydroxyphenyl) -N'-phenyl urea 

N-[2-Hydroxy-5-(methoxycarbonyl)phenylJ-N'-phenyIurea 
N-[4-Carboxy-2-hydroxyphenyl]-n*-phenylurea 
N-(2-Hydroxy-4-niirophenyl)-N-C4-nilrophenyI)urea; 
l-(2-Carboxyphenyl)-3-(2,6-xylyl)urea 

20 l-(6-Carboxy-2.4-dichlorophenyl)-3-(2,4,6-trichlorophenyl)urea 
I-(2-CarboxyphenyI)-3-(2,5-dimethoxyphenyl)urea 
l-(2-Carboxyphenyl)-3-(2-inethyIphenyI)urea 
l-((2-Hydroxyphenyl)-3-(2-meihyl)-5-nitrophenyl)urea 
l-(2,5-Dichlorophenyl)-3-(2-hydroxy-4-nitrophenyl)urea 

25 l-(2-Carboxyphenyl)-3-(4-chloro-2-meihylphenyl)urea 
N-(2-phcnylsult'onylaminophenyl-N'-phenylurea 
N-(2-Hydroxy-4-niirophenyI)-N-(4-ethoxycarbonylphcnyl)urca 
N-(2-Hydroxy-4-niirophenyl)-N-(2-eihoxycarbonylphenyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N'-(3-ethoxycarbonylphenynurca 

30 N-(2-Hydroxy-4-niirophenyI)-N-(4-phenylphenyl)urea 
N-(2-Hydroxy-4-nitrophenyI)-N-(4-phenoxyphenyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N'-{4-propylphenyl)urea 
N-(4-Trinuromeihyl-2-(4-nilrobcnzenesulfonyl)aroinol-N'-phcnylurca 
N-(3-Carboxyphenyl)-N'-2-hydroxy-4-niirophenyl)urea 

35 N-(4-Trinuromeihyl-2-(methylsulfonyI)aminol-N'-phenylurca 
N-(2-Hydroxy-4-niirophenyl)-N-r2-(isopropyl)phenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N*-(2,6-dimethylphenyl)urca 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-fluoro-5-niirophenyl)urea 
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N-(2-Hydroxy-4-niirophenyl)-N*-(2-chloro-5-lrinuromcihylphcnyl»urca 
N-(2-Hy(lroxy-4-niirophenyI)-N'-f2-mcihoxy-4-niirophcnyl)urca 
N-(2-Hydroxy-l-napihyl)-N'-(2-phenylphcnyI)urea 
N-(2-Hydroxy-5-ethylsulJonylphenyl)-N'-(2-brom()phcnyl)urca 
5 N-(2-hydroxy 3.4 dichlorophenyl )-N'-(4-phenylphcnyl)urca 
N-(2-hydn)xy-.Vnaphlhyl)-N'-(2-mcth()xyphenyl)urea 
N-f2-hydroxy-3-naphthyl)-N'-(2-phenylphenyI)urca 
N-(2-Hydroxy-3-naphihyl)-N'-(4-methoxyphenyl)urea 
N-{2-Hydroxy-3-naphthyl)-N'-(3-trinuor()meihylphenyl)urea 
10 N-(2-Hydroxy-3-naphihyl)-N'-(4-phenylphenyl)urea 

N-(2'-(2-CarboxyphenyIsuironylamino)phenyI)-N'-(2-hr()mi)phcnyl)urca 
N-(2-Hydroxy-3-phenylphenyl)-N'-(2-meihoxyphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N"-(4-methoxyphenyl)urea 
N.(2-Hydroxy-3-phenylphenyl).N-(3-trinouromeihylphenyl)urca 
1 5 N-(2-Hydroxy.3-phenylphenyl)-N'-(2-phenylphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N'-(4-phenylphenyl)urea 
N-f2-|(2,5-Dichloroihien3-yl)sulfonylamino]phenyl|.N'-(2-bromophenyl)urca 
N-(2-Hydroxy.3.4-dichloroplienyl)-N'-(2,4dimeihoxyphenyl)urea 
N-(2-Hydroxy,3.4-dichlorophenyl)-N-(2-chIoro-5-trinon)meihylphcnyl)urea 
20 N-(2-Hydroxy-3-naphihyl)-N'-(2.4 dimcthoxyphenyDurea 

N-(2-Hydroxy-3-naphthyl)-N'.(2-chloro-5-trinuoromeihylphenyI)urca 
N-(2-Hydroxy-3 phcnylphcnyl)-N'-{2.4-dirncthoxyphcnynurca 
N-(2-Hydroxy-4.isopropylphcnyl)-N'-(2,4-dimcihoxyphcnyl)urca 
N-(2-Hydroxy-3-phcnylphenyl)-N'-(2-chloro-5-irinuoromcihylphcnyl)iircii 

25 N-(2-Hydroxy-5-niirophenyl)-N'-(2.4-dimeihoxyphcnyl)urca 

N-(2-Hydroxy-5-nitrophenyl)-N*-(2-chloro-.*)-lrinuoromeihylphcnyl>urcii 
N-(2-Hydr(>xy-3-cyanophenyH-N'-(4-mcihoxyphcnyI)urca 
N-(2-Hydroxy-3-cyanophcnyI)-N'-(4-phcnylphcnyl)urca 
N-(2-Hydroxy-3-cyanophenyl)-N'-(2.4 dimcthoxyphcnyl lurcu 

30 N-(2-Hydroxy-3-cvanophenyl)-N'-(2-chlon)-5-trillu()ronKMhylphcnyl)urea 
N-(2-Hydroxy- 5-phenylphcnyl)-N'-(2-ineihoxyphcnynurca 
N-(2-Hydroxy- 5-phcnylphcnyl)-N'-(4-mcihoxyphenyl)urca 
N-(2-Hydn)xy- 5-phcnylphcnyl)-N -(3-irinu()ronicihylphcnyl)urca 
N-(2 Hydroxy- 5-phcnylphenyl)-N -(2-phcnylphcnyl lurca 

35 N-(2-Hydroxy-5-phenylphcnyl)-N'-(4-phcnylphcnyl)urca 
N-(2-Hydroxy-5-phcnylphenyl)-N'-(2.3-dichl()rophcnyl)urca 
N-(2-Hydroxy-5-phcnylphcnyl)-N'-{2.4-dimeihoxyphcnyr»urca 
N-(2-Hydroxy-5-phcnylphenyl)-N'-(2-chloro-5-irinuiiromcihylphcnyI lurca 
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N-f2-Hydroxy-5-cihylsuironylphcnyl)-N'-(4-mcihoxyphenyl)urca 
N-(2-Hydr()xy-5-cihylsullonyIphcnyl)-N*-f3-irillu()r(imcihylphcnyl)urca 
N-(2-Hydroxy'5-eihyl.suironylphcnyI)-N*-(2-phcnylphcnyl)urca 
N-(2-Hydroxy-5-eihyhsuHonylpheny))-N-{4-phenylphcnyl)urca 
5 N-f2-Hydr()xyo-eihyKsulfonylphenyl)-N'-(2,4-dimciht)xyphenyr)urea 

N-(2-Hydroxy-5-cihylsuir()nylphcnyl)-N*-(2-chJon)-5-lrifluoromcihylphenyl)urea 
N-(2-Hydroxy0.4-dichlorophcnyll-N'-(2,4 dimcihoxyphcnyl) urea 
N-I2-HydroxyO,4"dichl()rophenyl)-N*-[2-chh)rt)-5-irinuoromcthylphenyll urea 
N-[2-Hydroxy-3-naphlhyl|-N -|3-irinuoromeihylphcnyll urea 

10 

Chcmoiaxis Assay : 

The in vitro inhibiiory properties of ihese compounds were determined in the 
neutrophil chemotaxis assay as described in Current Protocols in Immunology, vol I. Suppl 
L Unit 6.12.3.. whose di.sclosurc is incorporated herein by reference in its entirety. 

1 5 Neutrophils where isolated from human blood as described in Current Protocols in 
Immunology Vol I, Suppl I Unit 7.23. 1 , whose disclosure is incorporated herein by 
reference in its entirety. The chemoatiracianis IL-«, GRO-a. GRO-p. GRO-y and NAP-2 
where placed in the bottom chamber of a 48 muliiwcll chamber (Neuro Probe. Cabin John, 
MD) at a concentration between 0. 1 and 10() nM. The iwo chambers where separated by a 

20 Sum polycarbonate filter. When compounds of this invention were tested, they where mixed 
with the cells (U.(M)l - KMX) nM) just prior to the addition of the cells lo the upper chamber. 
Incubation was allowed to proceed lor between ahoui 45 and 90 min at aboui 37^C in a 
humidified incubator with 5^ CO2 At the end of the incubaiion period, the polycarbonate 

membrane was removed and the top side washed, the membrane was then stained using the 
23 Diff Quick staining protocol (Baxter Products, McCau- Park. IL. USA). Cell which had 
chemoiaxcd to the chcmokinc were visually counted using a microscope. Generally, four 
fields where counted for each .sample, these number where averaged to give the average 
number of cells which had migrated. Each sample was tested in triplicate and each compound 
repeated at lea.st four times. To certain cells (po.siiivc control cells) no compound was added. 
30 these cells repre.scni ihc maximum chcmoiaciic response ol ihc cells. In the case where a 

negative comro) (un.siiniulaicd) was desired, no chcmokinc was added 10 the bouom chamber. 
The diflcrcncc between the positive control and the negative control represents the chemotactic 
aciiviiy ol the cells. 



35 FJastiLSi? Release Assay: 

The compounds ol this invention where tested lor their ability 10 prevent Elastasc 
release irom human neutrophils. Neutrophils where isolated irom human blood as described in 
Current Protocols in Immunology Vol L Suppl I Unit 7.23. 1. PM.Ns O.XS x 1(K^ cells 
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suspcnded in Ringcr\s Solution (NaCl 1 18. KCl 4.56, NaHC03 25, KH2P04 1.03, Glucose 
1 1 . 1 . HEPES 5 mM, pH 7.4) where placed in each well of a 96 well plaic in a volume of 50 
ul. To ihis plaie was added ihe icsi compound (<).<)() 1 - KXM) nM) in a vi)lumc ol' 50 ul, 
CyiochaJasin B in a volume of 50 ul (2()ug/ml) and Ringers buffer in a volume of 50 ul. 
5 These cells where allowed lo warm (37 ^^C, 5% C02. 95% RH) for 5 min before IL-8, 

GROa, GROp, GROyor NAP-2 ai a final conccniraiion of 0.01 - KKM) nM was added. The 
reaction was allowed lo proceed for 45 min before the 96 well plaie was ccnirifugcd (8(X) xg 5 
min) and l(X) ul of ihe supernaiani removed. This suppematani was added lo a second 96 well 
plaie followed by an anificial elasiase subsuraie (MeOSuc-Ala-AJa-Pro- Val-AMC. Nova 
10 Biochem. La Jolla, CA) lo a final concenuaiion of 6 ug/ml dissolved in phosphate buffered 
saline. Immediaiely, the plate was placed in a fluorescent 96 well plate reader (Cytofluor 2350. 
Millipore. Bedford. MA) and data collected at 3 min intervals according to the method of 
Nakajima et al J. Biol Chem 2^4 4027 (1979). The amount of Elastase released from the 
PMNs was calculated by measuring the rate of MeOSuc-Ala-Ala-Pro-Val-AMC degradation. 

15 

The above description fully discloses ihe invention including preferred embodimenLs 
thereof. Modiflcaiions and improvements of the embodiments specifically disclosed herein arc 
within the scope of the following claims. Without further elaboration, it is believed that one 
skilled in the are can. using the preceding description, utilize the present invention to its fullest 
20 extent. Therefore the Examples herein arc to be consulted as merely illustrative and not a 

limitation of the scope of the present invention in any way. The embodimcnLs of the invention 
m which an exclusive property or privilege is claimed arc defined as follows. 



W:>96/251S7 



-99. 



PCTAJS96/02260 



1 . A method oi ireating a chcmokinc mcdiaicd disease stuic. wherein the chcmokine hinds 
to an IL-S a or P receptor in a mammal, which comprises adminisierint! to said mammal an 
et'lectivc amount of a compound of the formula: 



5 




wherein 

X is oxygen or sulfur: 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less: 

10 R 1 is independently selected from hydrogen: halogen: nilro: cyano: halosubstitutcd C | . 1 0 
alkyl: C 1 . 10 aUcyl; C2. 1 0 alkenyl: C | . 1 0 alkoxy: halosubsiituted C i - 1 o alkoxy : azidc: 
S(0)iR4: hydroxy: hydroxy Ci,4alkyl: aryl: aryl C1.4 alkyl; aryloxy: aryl C1.4 alkyloxy; 
heteroaryl: heieroarylalkyl: heterocyclic, heterocyclic Ci-4alkyl: hcicroaryl C1-4 alkyloxy: 
aryl C2. 10 alkenyl; heieroaryl C2. i() alkenyl; heterocyclicC2- 1() alkenyl: NR4R5: C2. i() 

15 alkenyl C(0)NR4R5: C(0)NR4R5: C(O)NR4Rl0; S(0)3H; S(0)3R8: C|.i() alkyl 
C(0)R 1 1 : C2. 10 alkenyl C(0)R n ; C2. 10 alkenyl C(0)OR ] 1 : C(0)R 1 1 : C(0)OR 12: 
0C(0) Ri I : NR4C(0)R 1 1 : or two R | moieties together may form 0-(CH2)sO- or a 5 to 6 
memhcrcd unsaturated ring; 
t is 0. or an integer having a value of 1 or 2: 

20 s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, optionally substituted C1.4 alkvL optionally 
substituted aryK optionally substituted aryl C|.4alkyl. optionally suhsuiutcd hctcriuiryl. 
optionally substituted heteroaryl C i -4alkyl. heterocyclic, hcicrocyclic C1.4 aikyl. or R4 
and R5 together with the nim)gen to which they arc attached form a 5 to 7 member rini: 

25 which may optionally comprise an additional hcieroatom selected (rom 0/N/S: 

Y is independently selected from hydrogen: halogen: nitro: cyano: halosubsiitutiHl 1 . in alkyl: 
C|- 10 alkyl: C2. 10 alkenyl: Cj. 10 alkoxy: haJosubsiiiuicd Ci- 10 alkoxy: a/.idc: S«())(R4: 
hydroxy: hydroxyC|.4alkyl: aryl: aryl C1.4 alkyl: aryloxy: ar\'IC|-4 alkyloxy: hcicroaiyl: 
hcicroiun^'lalkyl: hetcroar>'lC 1 .4 alkyloxy: heterocyclic. hcicn)cyclicC|.4alky]: an I f '2- 10 

30 alkenyl: heteroaryl C2- \{\ aJkcnyl: hcierocyclicC2. 10 alkenyl: NR4R5: C2. in alkenyl 
C(0)NR4R5: C{0)NR4R5: C(0)NR4R lo: SfO)3H: SfO)3Rs: C 1 . 10 alkyl C(0)R 1 1 : 
C2-I0 alkenyl C(0)Ri |: C2-in alkenyl C(0)ORn: C(0)Ri |: C(0)0Ri2: OCiOi R| |: 
NR4C(0)Rn: or two Y moieties together may fomi 0-(CH2)sO- or a 5 to 6 memhcrcd 
unsaturated ring: 

35 n is an integer having a value of 1 to 3: 
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m is an iniej^cr having a value of I lo 3: 
RH is hydrogen or C 1-4 alkyi: 
RlOisCi-ioalkyl C(0)2R8: 

R) 1 is hydrogen, C 1-4 alkyl, opiionally subsiiiutcd aryl, opiionally subsiiluicd aryl C | -4alkyl, 
5 optionally subsiituied hcicroaryl, opiionally subsiiiuicd heicroaryl C i .4alkyl, opiionally 
subsiituicd heierocyclic, or opiionally sub.siiiuicd hciertK'Vclic Ci-4alkyl: 
R 12 is hydrogen. Cm 0 aUcyl. optionally subsiituied aryl or optionally substituted arylalkyl: 
or a pharmaceuiically acceptably salt thereof. 

10 2. The method according lo Claim I wherein the ionizablc hydrogen has a pKa of 3 to 10. 

3. The method according to Claim 2 wherein R is hydroxy, carboxylic acid, thiol. -SR2 
-0R2, -NH-C(0)Ra. -C(0)NR6R7. -NHS(0)2Rb- -S(0)2NHRc. NHC(X)NHRb- or 
tetrazolyl: 

15 wherein R2 is a substituted aryl, heicroaryl or heterocyclic moiety which ring has the 

functional moiety providing the ionizable hydrogen having a pKa of 10 or less: 

R6 and R? are independently hydrogen or a C i .4 alkyI group, or R6 and R7 together 
with the nitrogen to which they are attached form a 5 to 7 member ring which ring may 
optionally contain aii additional heteroaiom which heicroatom is selected from oxygen, nitrogen 

20 or sulfur; 

Ra is an alkyl, aryl. aryl C|.4alkyl, heicroaryl. heicroaryl C|-4alkyK heterocyclic, or a 
hcierocyclic Ci-4alkyl moiciy, all of which may be opiionally suKsiiiuted: 

Rb is a NR6R7. alkyl, aryK arylC i-4alky], arylC2-4alkenyl. heicroaryl. 
hcicroarylC|.4alkyl, hetcroar>'lC2.4 alkenyl. hcierocyclic. hcierocyclic ri-4alkyl, hcienKvclic 
25 C2-4alkenyl moieiy, camphor, all of which may he opiionally sub.siituicd one to ilirce iime.s 
independently by halogen: niiro: halosubsiiiuied C1.4 alkyl; C|-4 alkyl: C 1.4 alkoxy: 
NRi)C{0)Ra: C(0)NR6R7. S(0)3H;or C(0)0C|.4 alkyl; 

Ry is hydrogen or a C 1-4 alkyl: 

Rc is alkyl, aryl. arylC|-4alkyl. arylC2-4alkenyl, heicroaryl. hcieroar>'lC|-4alkyl. 
30 heicroaryIC2-4alkcnyl. heterocyclic, heterocyclic C | -4alky 1. or a hcierocyclic C2^4alkenyl 

moiciy, all of which may be opiionally subsiiiiiiod one U) ihrcc unies independcnily by halogen, 
niiro, halDsahsiiiuied C| .4 alkyl. C 1.4 alkyl. C 1.4 alko.xy. NRi)nO)Ra. C(0)NR6R7. 
S(0)3H. or C(0)0C|.4 alkyl 

35 4. The method according 10 Claim 3 wherein the R2 is opiionally sub.siituicd one to three 
limes by halogen, niiro. halosubsiiiuied C | - 1 0 alkyl. C 1 . 1 0 alkyl. C 1 . 1 0 alkoxy. hydroxy. 
SH. -C(0)NR6R7. -NH-C(0)Ra. -NHS(0)Rb. S(0)NR6R7. C(0)0R8. or a tcira/.olyl ring. 
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5. The method according u> Claim 3 wherein R is OH, -NHS(0)2Rb or C(0)OH. 

6. The method according to Claim 1 wherein R i is halogen, cyano. nitro, CF3, 
C(0)NR4R5. alkcnyl C(0)NR4R5. C(0) R4R|0- alkcnyl C(0)0R|2. heieroaryl. 

5 hetcroarylalkyl . heieroaryl alkcnyl, or S(0)NR4R5. 

7. The method according to Claim 1 wherein Y is halogen, C 1.4 alkoxy, optionally 
suhsiiiuicd aryl, optionally substituted arylalkoxy. methylene dioxy, NR4R5, thioCi.4alkyK 
ihioaryL halosubsitiutcd alkoxy, optionally substituted CMalkyl hydroxy alkyl. 

10 

8. The method according to Claim 1 wherein R is OH, SH, or NHS(0)sRb and R | is 

. substituted in the 3-posiiion, the 4- position or di substituted in the 3,4- position by an electron 
withdrawing moiety. 

15 9. The compound according to Claims I or K wherein Y is mono-substituted in the 
position or 3'- position, or is disubstitutcd in the 2*- or 3'- position of a monocyclic ring. 

1 0. The compound according to Claims 1 , 8 or 9 wherein n amd m arc each equal to 1 or 
more. 

20 

1 1 . The method according to Claim 1 wherein R is a carboxylic acid, and R| is hydrogen, 
or R I is substituted in the 4-position. 

1 2. The method according 10 Claim 1 wherein the mammal is afllictcd with a chcmokinc 
25 mediated disease selected t rom psoriasis, or atopic dermatitis, asthma, chronic obstructive 

pulmonary disease, adult respirau)ry distress syndrome, arthritis, inllammuiory bowel disease. 
Crohn's disea.se. ulcerative colitis, septic .shock, endotoxic .shock, gram negative .sepsis, toxic 
shock syndrome, stroke, cardiac and renal rcperlusion injury, glomcrulo-nephritis. or 
thrombosis, alzheimers disease, gral't vs. ho.si reaction, or allograft rejections. 

30 

13 The mcihod according to Claim I wherein the compound, or a phamiaccutically 

iicccpaiablc SiiJl is: 

N-(2-Hydro.\y-4-niir()phcnyl)-N'-(2-mcihoxyphenyl)urea 
N-(2-Hydr(>xy-4-nitr()phenyl)-N'-(2-bromophenyl)urca 
?5 N-(2-Hydroxy-4-nitrophenyl)-N''(2-phcnylphcnyl)urca 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2-mcthylihiophcnyl)urea 
N-(2*Hydroxy-4-niirophcnyl)-N'-f2.3-dichlorophcnyl)urea 
N-(2-Hydroxy 4-niiro phenyl) N'-(2-chloro phenyl) urea 
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10 



15 



20 



25 



N-(2-Hydroxy-4-nim>phcnyl)-N'-(2,3-meihylcncdioxyphenyl)urca 

N-(2-Hydroxy-4-niirophcnyl)-N*-(2-mcihoxy-3-chlorophenyl)urca 

N-(2-hydroxy 4-niirc) phenyl) N'-(2-phenyloxy phenyl) urea 

N-(3-Chloro-2-hydroxyphenyl)-N-(bromophenyl)urea 

N-(2-Hydroxy-3-glycincmeihylestercarbonylpheny])-N'-(2-broraophcnyDurea 

N-(3-Niiro-2-hydroxyphcnyl)-N'-(2-bromophenyl)urea 

N-(2-Hydr()xy-4-cyanophenyl)-N*-(2-bromophenyl)urea 

N-(2-Hydroxy-3.4-dichloropheny])-N'-(2-br()mophenyl)urea 

N-(3-Cyano-2-hydroxyphenyI)-N-(2-bromophenyl)urea 

N-(2-Hydroxy-4-cyanophenyI)-N'-(2-meihoxyphcnyl)urca 

N-(2-Hydroxy-4.cyanophenyI)-N*-(2-phenylphenyl)urea 

N-(2-Hydorxy-4-cyanophenyl-N-(2,3-dichlorophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N*-(2-methylphenyl)urea 

N-(2-Hydroxy-3-cyano-4-melhylphenyl)-N'-(2-bromophenyl)urea 

N-(4-Cyano-2-hydroxyphenyl)-N-(2-irifluoromeihylphenyl)urea 

N-{3-Trifluoromelhyl-2-hydroxypbenyl)-N'-(2-broraophenyI)urea 

N-(3-Phenylaminocarbonyl-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 

N-(2-hydroxy 4-niiro phenyl) N •(2-iodo phenyl) urea 

N-(2-hydroxy 4-niiro phenyl) N*(2-bromo phenyl) thiourea 

N-(2-phenylsulfonamido)-4-cyanophenyl-NX2-bromo phenyDurea 

(E)-N-|3-|(2-Aminocarbonyl)eihenyl)-2-hydroxyphenyll-N-(2-bromophenyl)urea 

N-f2-Hydroxy,3.4-dichlorophenyI)-N'-(2-mcihoxyphcnyl)urca 

N-(2-Hydroxy.3.4-dichlorophenyl)-N'-(2-phenylphenyl)urea 

N-(2-Hydroxy-3.4-dichlorophenyl)-N'-(2.3-dichiorophenyl)urea 

N-(2-Hydroxy-5-niirophenyl)-N'-(2,3-dichlt)rophcnyl)urea: or 

N-(2-Hydroxy-3-cyanophenyl)-N*-(2.3 dichlorophcnyDurea. 

14. A compound ol the 1 ormula: 




E is opiionalh sclccicd I'rom 
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or 



: ihc asterix * dcnoiinj: 



point of atiachmeni of the ring; wherein at Icasi one E ring is present: 
or a pharmaceuiically acceptably salt thereof. 

5 15. A pharmaceuticaJ composition comprising a compound according lo Claim 14 and a 
pharmaceuiically acceptable carrier or diluent. 

16 A method of treating a chemokine mediated disease siaic, wherein the chemokine binds 
to an IL-8 a or p receptor in a mammal, which comprises administering lo said mammal an 
to effective amount of a compound of the formula according to Claim 14. 

17. A compound of the formula: 



1 5 X is oxygen.or sulfur: 

R is any functional moiety having an ionizabic hydrogen and a pKu of \U or less: 
R| is independently selected from hydrogen: halogen: niu-o: cyano: halosubstiiuted Cmo 
alkyi: Ci-ioalkyl: C2.|()alkenyl: C|.|()alkoxy: halosubsiituicd Ci-ioalkoxy: azidc: 
S(0)|R4: hydroxy: hydroxyC|.4alkvl: aryl: aryl C|-4 alkyI: aryloxy: ar>'ICi.4 alkylox) : 
20 hcieroaryl: heicroarylalkyl: heterocyclic. heterocyclicC | .4alkyl: hcicroarylC | <4 aJkylox) : 



ar>'l C2- 10 alkcnyl: heieroaryl C2- 10 alkcnyl: heicn)c:yclicC2- 10 alkcnyl: NR4RS: Cz- lo 
alkenyl C(0)lNrR4R5: C(0)NR4R5: C(0)NR4Rlo: S(0)3H: S(0)3R8: Cm oalkyi 
C(0)R II : C2. 10 alkenyl C(0)R n : C2. 10 alkcnyl CfO)OR 1 1 : C(0)R 1 1 : C(0)OR 1 
0C(0) R 1 1 : NR4C(0)R ) \: or iwo R | moieties together may form 0-(CH2)sO- or ;i 5 it) 



I is 0. or an integer having a value of I or 2: 
s is an integer having a value of I ii) 3: 

R4 and R5 arc independently hydrogen, optionally substituted C|.4 alkyl. optionally 
substituted aryl. optionally substituted aryl C |.4alkyl. optionally .substituted hcieroar> I. 



(Y)n 




wherein 



mcmbcrcd unsaturated ring: 
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opUonally subsiiiuied heieroar/! Ci-4alkyh hcierocyclic, hcicr()cyclicC|-4 alkyl. or R4 and 
R5 logciher wiih ihc niirogen 10 which ihcy arc attached form a 5 10 7 member rini: which 
may opuonaJiy comprise an additional hctcroaiom sclccicd from 0/N/S; 

Y is independently selected from hydrogen; halogen; niiro; cyano: halosubsiiiuied C | . 10 alkyl: 
5 C|- 10 alkyl; C2.10 alkenyl; C|-|() alkoxy; halosubstiiuied Cm() alkoxy; azidc: S(0)tR4: 
hydroxy; hydroxyC|-4alkyl; aryl; aryl C|-4 alkyl: aryloxy; arylCi-4 alkyloxy: hcicroaryl: 
heieroarylalkyl; heieroarylCi^ alkyloxy: heterocyclic, hctcrocyclicCi-4alkyl: aryl C2. 10 
alkenyl; heieroaryl C2.10 alkenyl; heterocyclicC2- 10 alkenyl: NR4R5: C2- 1{) alkenyl 
C(0)NR4R5; C(0)NR4R5: C(0)NR4RlO: S(0)3H: S(0)3R8: Cmo alkyl C(0)R 1 1 : 
10 C2- 1 0 alkenyl C(0)R n ; C2. 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : aO)OR 1 2; OC(0) R 1 1 : 
NR4C(0)Ri 1; or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmbcrcd 
unsaturated ring; 

n is an integer having a value of I to 3; 

m is an integer having a value of 1 to 3: 
15 Rg is hydrogen or C 1.4 alkyl; 

RlO is Cmo alkyl C(0)2R8; 

R| 1 is hydrogen, C 1-4 alkyl, optionally substituted aryK optionally substituted aryl C|.4alkyK 
optionally substituted heteroaiyl, optionally substituted heteroarylC|.4alkyK optionally 
substituted heterocyclic, or optionally substituted heter(KyclicC|.4alky]: 
20 R12 is hydrogen, C]. 10 alkyl, optionally substituted aryl or optionally substituted anialkyi: 

or a pharmaceutically acceptable salt thereof. 

18. A pharmaceutical composition comprising a compound according lo Claim 1 7 and k\ 
pharmaceutically acceptable carrier or diluent. 

25 

19. A method of treating a chcmokinc mediated disease state, wherein the chcniokine bmU> 
to an IL-8 a or P receptor in a mammal, which comprises administering 10 said mamm;il an 
effective amount of a compound ol the formula according to Claim 1 7. 

30 20. A compound of the formula: 




NHS(0)2Rb 



wherein 



X is oxygen or sulfur: 
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Ra is an alkyl. aryl, arylC|:4alky), hcicroaryl. heicroarylC i .4alkyL hcicroL-yclic. or a 

heterocyclic C].4alkyl moiciy. all ol' which may be opiionally subsiiiuied: 
R\) is a NR6R7, alky], aryl, arylC|.4alkyl. aryIC2.4alkcnyK heicroar>'l. hctcroarylC|-4alkyl. 

hetcroarylC2-4 alkenyl, heterocyclic, or heterocyclic C|.4alkyl. or a heterocyclic 
5 C2-4alkenyl moiety, camphor, all ol which may be optionally subsiiiuied one 10 ihrcc limes 

indepcndeniJy by halogen: nitro: halosubstiiuied C|-4 alkyl: C1.4 alkyl: C|.4 alkoxy; 

NR9C(0)Ra; C(0)NR6R7* S(0)3H. or C(0)OC | .4 alkyl: 
R6 and R7 are independently hydrogen or a C U4 alkyl group, or R6 and R7 together wiih the 

nitrogen to which they are attached lorm a 5 10 7 member ring which ring may opiionally 
10 contain an additional heteroatom which heieroatom is selected Irom oxygen, nitrogen or 

sulfur, which ring may be opiionally substitued: 
R9 is hydrogen or a C 1.4 alkyl: 

R| is independently selected from hydrogen: halogen: niU'o: cyano: halosubsiituted Ci-|() 
alkyl: C 1 . 10 alkyl: C2- 10 alkenyl: C 1 . 1 0 alkoxy: halosubsiituted C mo alkoxy: azide: 
15 S(0)tR4: hydroxy: hydroxyCi.4alkyl: aryl: aryl C1.4 alkyl: aryloxy: arylCi-4 alkyloxy: 
heteroaryl: heteroarylalkyi: heterocyclic, heierocyclicC|.4alkyl: heteroarylC|.4 alkyloxy; 
aryl Ci- lO alkenyl; heteroaryl C2- 10 alkenyl: heierocyclicC2- 10 alkenyl: NR4R5: C2- 10 
alkenyl C(0)]SfR4R5: C(0)NR4R5; C(O)NR4Rl0: S(0)3H: S(0)3R8: C|.|() alkyl 
C(0)R 1 1 : C2- 1 0 alkenyl C(0)R n : C2. 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2 : 
20 0C(0) R 11 : NR4C(0)R 1 1 : or two R 1 moieties together may form 0-(CH2)sO- or a 5 to 6 
membcrcd unsaturated ring: 

t is 0. or an integer having a value of I or 2: 

s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, opiionally suh.stituied C1.4 alkyl. optionally 
25 substituted ar>'l. optionally substituted aryl C | .4alkyl. opiionally substituted hcieroar>-l. 

opiionally substituted heieroary! Ci.4alkyl, heterocyclic. hctcrocyclicC|-4 alkyl. or R4 and 
R5 together with tho nim)gcn to which they arc attached form a 5 to 7 member nng which 
may optionally comprise an additional heteroatom .selected from O/N/S: 
Y is independenily selected from hydrogen: halogen: nitro: cyano: halosubstituicd C i - 10 alkyl: 
30 C 1-10 alkyl: C2. 10 alkenyl: C mo alkoxy: haJosubstiiiitcd C mo alkoxy: a/.idc: .S(0)|R4: 
hydroxy: hydroxyCi.4aIkyl: aryl: aryl C|-4 alkyl: iiryloxy: ar>'IC|-4 alkyloxy: hctcroar>'l: 
hcicroaiylalkyl: hcieroarylC | .4 alkyloxy: heterocyclic, hcicrocyclicri-4alkyl: ar>'l C2- 10 
alkenyl: heicroar>'l C2-I0 alkenyl: heterocyclic C2- 10 alkenyl: NR4R5- ^2- 10 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4R|0: S(0)3H: S(0)3Rs: Cmo alkyl C(0)R 1 1: 
35 C2- 10 alkenyl C(0)R 1 1 : Cr 10 alkenyl aO)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 0C(0) R 1 1 : 
NR4C(0)R II : or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmbered 
unsaturated ring: 
n is an miegcr having a value of 1 to 3: 
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m is an integer having a value of I lo 3; 
RX is hydrogen or Ci-4 alkyl; 
Rl()isC|.i()alkyiaO)2Rx: 

Rl 1 is hydrogen, C1.4 alkyl, opiionally subsiituied aryl, opiionally subsiiiuied aryl Ci.4alkyl. 
5 opiionally subsiiiuicd hcicroaryl, opiionally subsiiluicd heieroaryl C | .4alkyl, opiionally 
substituted heterocyclic, or optionally subsiiiuicd heterocyclic C|-4alkyl: 
R 12 is hydrogen, Cl-U) alkyl, opiionally subsiiiuicd aryl or optionally subsiiiuicd arylalkyl: 
or a phannaceuiically acceptably salt thereof. 

I() 21. The compound according 10 Claim 20 wherein R 1 is substituted in the 3-posiiion, the 
4' position or di substituted in the 3.4* position by an elecu'on withdrawing moiety. 

22. The compound according to Claim 20 or 2 1 wherein Y is mono-substituted in the 2*- 
position or 3*- position, or is disubstituied in the 2 - or 3'- position of a monocychc ring. 

15 

23. The compound according to Claim 20 or 2 1 wherein n amd m are each equal to 1 or 
more. 

24. The compound acx*ording to Claim 20 which is 

20 N-(4-Nitro 2-(phenylsuIfonyIamino)phenyl)-N'-phcnyl urea 

N-l(2-Phenylsulfamido) 4-cyanophenyll- N*-(2-bromo phenyl) urea 
N-(2-(Amino sulfonamido phenyl) phenyl) N*-(2-bromo phenyl) urea 
N-f2-( Amino sulfonyl styryl) phenyl) N*-(2-br(mu) phenyl) urea 
2-[(3.4 Di-methoxyphcnylsullonyl)amino| phenyl) N-(2-bromo phenyl) urea 

25 N-(2-|(4-Acetarpidophcnylsullbnyl)aminoJ phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Ammo sulfonyl f2-thiophcne) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl (3-tolyl) phenyl) N'-(2-bromo phenyl) urea 1 
N-(2-( Amino sulfonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl bcn/yl) phenyl) N'-(2-bromo phenyl) urea 

30 N-|2-((I2-fTrillu()romcihyl)phcnyl)sulfonyllamin(>|phcnyl|-N'-(2-brom()phcnyl) 
N-(2-Bromophcnyl)-N'-|2-dimcihylaminosuironylaniino|phcnyl|urea 
.N-|2-(Phcncihyl.suir<)nylamino)phcnyll-N'-(2-bromophenyl)urca 
N-|2H(2-Acciamido-4-mLnhyllhia/ol-5-yl)sullonylan)ino|phcnyl^ 
.\M2M{2.3-Dichloroihicn-5-yl)|sulfonylamim)lphcnyli-N*-(2-bromophcnyl)urca 

35 N^|2-I(3,5-Bisirinuon)mcthyJpheny))sulfonyJamino|phenyl)-N*-(2-bn)mi)phcnyl)urea 
N-12-l(2-Ben/7l)suironylamino|-(5-trinuoromcihyl)phenyl|-N';(2-br()mophcnyl)u^^ 
N-12-(2-f3-Niirophcnyl)sulfonylaminoIphcnyll-N'-(:-bromophcnyl)urca 
N-|2-|2-(4-Phenoxyphcnyl).sulfonylamino|phcnyl|-N'-(2-bromophcnyl) urea 
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N-||2-(lS)-ll)-Camphorsuir()nylarnino)phcnyll-N'-(2-bromophcnyl)urca 
N-(|2-(IR)-IO-Camphorsuironylamino)phcny)|-N'-(2-br()mophcnyl)urca 
N-|2-(2-(2-Niiro-(4-trinuoromeihyJ)phcnyJ)sulfonylaminoJpheny)-N-(2-b 
N'(2-(2'Amin(>-(4-irinuoromcihyl) phenyl) sullonylamino] phenyl)- N'-(2- 
5 hromophenyDurea : or 

N-|2-(aminosuUonyl phenyl) 3-amino phenyl) N'-(2-bronio phenyl) urea. 

27. A phaimaceuucal composition compnsing a compound according lo any of Claims 22 
to 27 and a pharmaccutically acceptable carrier or diluent. 

0 

2K. A compound of the formula: 



XiH 




wherein 
1 5 X is oxygen or sulfur; 
X 1 is oxygen or sulfur; 

R] is independently selected from hydrogen; halogen: nivro: cyano: halosubstituted C].|() 
alkyi: Cmo alkyl: C2-I0 alkenyl: C|.|() alkoxy: halosubstituted Ci-ioalkoxy: azidc: 
S(0)iR4: hydroxy: hydroxyCi-4alkyl: aryl: aryl Cm alkyl: aryloxy: aryl C|-4 alkyloxy: 
20 heteroar>'l: hctcroarylalkyi: heterocyclic. hetcrocyclicC i.4alkyl: hctcroarylC 1.4 alkyloxy: 
aryl C2- it) alkenyl: hcicroaryl C2- 10 alkenyl: heterocyclic C2- 10 alkenyl: NR4R5: C2- 10 
alkenyl C(0)NR4R.s: C(0)NR4R5: C(O)NR4Rl0: S(0)3H: S(0)3Rk: CMoalkyl 
C(0)R 1 1 : C2- 10 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
0C(0) R 1 1 : NR4C(0)R 1 1 : or two R i moieties together may form 0-(CH2)sO- or a 5 10 
25 mcmbcrcd unsaturated ring: 

I is 0. or an integer having a value of 1 or 2: 

s IS an integer having a value of I to 3: 

R4 and R5 arc independently hydrogen, optionally substituted C 1.4 alkyl. optionally 
subsiiiuicd ar\ K optionally substituted aryl C|.4alkyl. optionally substituted heteroar>'l. 
30 opiiunally substituted heieroar)'! C|-a aJkvL heterocyclic, heterocyclic C1.4 alkyl, or R4 
and R5 together with the niu-ogen io which they arc attached form a 5 10 7 member ring 
w hich may optionally comprise an additional heteroaiom selected from 0/N/S: 
Y is independently selected from halogen: niiro; cyano: halosubsututed C|- in alkyl: C|.|0 
alkyl: C2- 10 alkenyl: C i- 10 alkoxy: halosubsiiiuied C j. 10 aJkoxy: azide: S(0)(R4: 
35 hydroxy: hydroxy C | .4alkyl: aryl: an'l C 1 -4 alkyl: aryloxy: arylC 1 .4 alkyloxy: hcicroiui^'l: 
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heieroarylalkyl: heicroarylC|.4 alkyloxy: heierocyclic, heicrocyclic C|-4alkyl: ar>'l C2- lo 
alkenyl: hctcroaryl C2.1() alkcnyl: heicrocyclic C2.|() alkcnyl: NR4R5: 02-10 alkcnyl 
C(0)NR4R5; C(0)NR4R5: aO)NR4R I0: S(0)3H; S(0)3R8: C 1 . 1 0 alkyi C(0)R 1 1 : 
C2. 1 0 alkenyl C(0)R ll : C2. 1 0 alkcnyl C(0)OR 1 1 ; C(0)R i| : C( 0)0R 1 2: 0C(0) R n : 
5 NR4C(0)R 11 : or two Y moieties logcthcr may form 0-(CH2)sO- or a 5 lo 6 membercd 
unsaiuraied ring: 
n is an iniegcr having a value of I 10 2: 
m is an inieger having a value of I to 3: 
R8 is hydrogen or C 1.4 alkyl: 
10 RlOis C 1-10 alkyl C(0)2R8; 

Rl 1 is hydrogen, C1-4 alkyh optionally subsiiiuied aryl. optionally substituted aryl C|.4alkyK 
optionally substituted heteroaryl, optionally substituted heieroaryl Ci.4alkyl, optionally 
substituted heterocyclic, or optionally substituted heicrocyclic C|.4alkyl: 
R12 is hydrogen, Ci-io alkyl, optionally substituted aryl or optionally substituted ar\'lalkyl: 
I S provided that: 

when n =1 than Y is substituted in the 2'- or 3'- position; 
when n =2 than Y is di-substituied in the T- 3*- position: 
further provided that 

when X I is S, m=l, Ri is 4-cthyK and n=l than Y is not 2-mcthoxy: 
20 or a phamiaceutically acceptably salt thereof. 

27. The compound according 10 Claim 26 wherein R | is subsiiiuicd in the 3-posiiion, the 
4- position or di-subsiituicd in the 3,4- position by an elecyon withdrawing moiety. 

25 28. The compound according 10 Claim 26 or 27 wherein Y is mono-substituted in ihc 2 - 
position or 3 - pDsiiinn. or is disubstiiuicd in the 2' or 3* position ol a numocyclic riny 

29. The compound according \o Claim 26 or 27 wherein n amd m are each equal 10 I 01 
more. 

.^0 

30. A pharmaceutical composition comprising a compound according 10 any ofClarnvs 2f» 
to 29 and a phamiaceutically acceptable carrier or diluent. 

31. A process lor producing a cyano phenol derivative of the ibmiula: 
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OH 




wherein R| is as defined for Formula (I) above, which nieihod comprises 
a) reacting a compound of the formula: 

OH 



wherein X is halogen 

5 with copper (I) cyanide, dimethylformamide, triethylamine and a caialyiic amount o\ 




dimethylamino pyridine. 



32. The process according to Claim 31 wherein the temperature is about 60 to aboui HO C, 
and X is bromine. 

10 
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AMENDED CLAIMS 

[received by the International Bureau on 16 July 1996 (16,07,96); 
original claims 1-32 replaced by amended claims 1-32 (3 pages)] 

N-(2-Bromophenyl)-N-[2-dimethylaminosulfonylan)ino]phenyl)urea 
N-[2-(Phenethylsulfonyiamino)phenyl]-N'-(2-bromophenyl)urea 

N-[2-((2-AcetaniidO"4-meihyllhiazoi-5-yl)suIfonylaminoJphenyl]-N'-(2-bromophenyl)urea 
N-[2-[(2,3-Dichlorotiiien-5-yl)Jsulfonylaniino]phenyl]-N-(2-bromophenyl)urea 

5 N-[2-[(3,5-Bistrifluoromethylphenyl)suIfonylamino]phenyI]-N'-(2-brDmophenyl)urea 
N-[2-[(2-Benzyl)sulfonylaniino]-(5-trifluoromethyl)phenyl]-NX2-bromophenyl)urea 
N-[2-[2-(3-Nitrophenyl)sulfonylamino]phenyl]-N-(2-bromophenyl)urea 
N-[2-f2-(4-Phenoxyphenyl)sulfonylainino]phenyl]-N-(2-bromophenyl) urea 
N-[[2-( 1 S)- 10-Caraphorsulfonylamino]phenyl]-N -(2-bromophenyl)urea 

1 0 N-[[2-( 1 R)- 10-Camphorsulfonylainino]phenyl]-N -(2-bromophenyl)urea 

N'[2-[2-(2-Nitro-(4-trifluoromethyl)phenyl)sulfonylamino]phenyI-N*-(2-bromophen 
N-[2-(2-Ainino-(4-trifluoromethyl) phenyl) sulfonylamino] phenyl]- N'-(2- 

bromophenyOurea ; or 
N-[2-(aminosuIfonyl phenyl) 3-amino phenyl] N'-(2-bromo phenyl) urea. 



25. A pharmaceutical composition comprising a compound according lo any of Claims 
20 to 24 and a pharmaceuticaUy acceptable carrier or diluent. 

26. A compound of the formula: 



wherein 

X is oxygen or sulfur; 

X I is oxygen or sulfur; 

25 R 1 is independently selected from hydrogen; halogen; niu-o; cyano; halosubsiiiuted C m 0 
alkyl; Ci-io allcyl; C2-IO alkenyl; C i-io alkoxy; halosubstiiuied C mo alkoxy; azide; 
S(0)tR4; hydroxy; hydroxyCMalkyl; aryl; aryl Cm alkyl; aryloxy; aryl C1.4 
alkyloxy; heteroaryl; heteroarylalkyl; heterocyclic, heierocyclicCi.4alkyl; 
heteroarylCM alkyloxy: aryl C2-IO alkenyl; heteroaryl C2. 10 alkenyl; heterocyclic 

30 C2-IO alkenyl; NR4R5; C2.IO alkenyl C(0)NR4R5; C(0)NR4R5; C(0)NR4RlO; 
S(0)3H; S(0)3R8; CMQalkyl C(0)Rn; C2.10alkenyl C(0)Ri 1; C2.10alkenyl 
C(0)ORi 1 ; C(0)Ri 1 ; C(0)OR 1 2; OC(0) R 1 1 ; NR4C(0)R 1 1 ; or two R 1 moieties 
together may fonm 0-(CH2)sO- or a 5 to 6 membered unsaturated ring; 
t is 0, or an integer having a value of 1 or 2; 
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R4 and R5 are independently hydrogen, optionally substituted C1.4 alkyl, optionally 
substituted aryl, opUonally subsUiuted aiyl C].4alkyl, optionally substituted heteroaiyl, 
optionally substituted heteroaiyl C] -4 alkyl, heterocyclic, heterocyclic Cm alkyl, or 
R4 and R5 together with the nlu-ogen to which they are attached form a 5 to 7 member 
5 ring which may optionally comprise an additional heteroatom selected from O/N/S; 
Y is independently selected from halogen; nitro; cyano; halosubstituted C mq alkyl; Cmq 
ailfyl; C2-ioalkenyl: Ci-io alkoxy; halosubstituted Ci-io alkoxy; azide; S(0)tR4; 
hydroxy; hydroxy Ci-4alkyl; aryl; aryl Cm alkyl; aryloxy; aryICi.4 alkyloxy; 
heteroaryl; heteroarylalkyl; heteroarylCi.4 alkyloxy; heterocyclic, heterocyclic Ci- 
10 4alkyl; aryl C2-IO alkenyl; heteroaryl C2-l0alkenyl; heterocyclic C2.10 alkenyl; 

NR4R5: C2. 10 alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4RlO; S(0)3H; S(0)3R8; 
C 1 . 1 0 alkyl C(0)R 1 1 ; C2. 10 alkenyl C(0)R 1 1 ; C2- 1 0 alkenyl C(0)OR 1 1 ; C(0)R 1 1 ; 
C(0)0Ri2; 0C(0) Ri 1; NR4C(0)Ri 1; or two Y moieties together may form 
0-(CH2)sO- or a 5 to 6 membered unsaturated ring; 
IS n is an integer having a value of 1 to 2; 
m is an integer having a value of 1 to 3; 
Rg is hydrogen or Cm alkyl; 
RlOisCi.ioalkylC(0)2R8: 

R II is hydrogen, Cm alkyl. optionally substituted aryl, optionally substituted aiyl 
20 C 1 ^alkyl, optionally substituted heteroaiyl, optionally substituted heteroaryl C 1 . 

4alkyl. optionally substituted heterocyclic, or optionally substituted heterocyclic C]. 
4alkyl; 

R12 is hydrogen, Cmq alkyl. optionally substituted aryl or optionally substituted arylalkyl; 
provided that: 

25 when n = 1 than Y is substituted in Uie 2'- or 3'- position; 

when n =2 tiian Y is di-substituted in tfie 2'- 3'- position; 
further provided Uiat 

when X 1 is S, ro=l, K\ is 4-ethyl, and n=l Uian Y is not 2-meUioxy; 
or a pharmaceutically acceptably salt thereof. 

30 

27. The compound according to Claim 26 wherein R 1 is substituted in the 3-position, 
Uie 4- position or di-substituted in tiie 3.4- position by an electron withdrawing moiety. 

28. The compound according to Qaira 26 or 27 wherein Y is mono-substituted in the 2'- 
35 position or 3'- position, or is disubstituted in the 2' or 3' position of a monocyclic ring. 

29. The compound according to Claim 26 or 27 wherein n amd m are each equal to 1 or 
more. 

AMENDED SHEET (ARTICLE 19) 
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30. A pharmaceutical composition comprising a compound according to any of Claims 
26 to 29 and a phannaceuticaUy acceptable carrier or diluent. 

5 31. A process for producing a cyano phenol derivative of the formula: 



10 with copper (I) cyanide, dimethylformamide, triethylamine and a catalytic amount of 
dimethylamino pyridine. 

32. The process according to Claim 3 1 wherein the temperature is about 60 to about 
80*C, and X is bromine. 

15 



OH 




wherein R] is as deHned for Formula (I) above, which method comprises 
a) reacting a compound of the formula: 

OH 




wherein X is halogen 
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